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Stop envying the other fellow’s “Lucky Breaks”— - 
AND START TO MAKE YOUR OWN! 


Chances are there’s at least one fellow 
you know who keeps right on moving 
ahead. The one who never seems 
plagued by financial worries. Who 
drives a new car ...owns a luxurious 
home . . . takes nice vacation trips. 
Maybe you've even caught yourself 
thinking: “Boy, how I wish I had his 


lucky breaks!” 


Well, you can start right now to 
make your own “breaks”! Not through 
wishful thinking, but through your 
own ability and determinati 
pled with specialized trai 
yourself apart from the ordinary 
worker, Because these days, the 
“breaks” come to men who are pre- 
pared for them. 

And that’s where International Cor- 
respondence Schools can help you, as 
it has helped so many hundreds of 
thousands of able, ambitious men and 
women. By preparing you now for a 
successful, rewarding future in any 


For Real Job Secu: 


BOX 26085), SCRANTON 15, PENNA. 


i 


Wi 


i 


i 


= 


Soo 


Se Ete Sane 
8 


g 
: 
3 


ii 


i 


i 


\ 


—Get an 1. C. S, Diploma! 
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one of more than 250 important job 
categories. 

Here’s what you get. Personalized 
nstruction prepared by experts. Prac- 
tical facts and theory you can start to 
apply at once on the job. The oppor- 
tunity to progress at your own pace, at 
home. in spare time. And equally im- 
portant, the coveted I.C.S. diploma— 
universally recognized as the mark of 
aman who's on his way up! 

Think it over. Don’t you owe it to 
yourself to at least find out how L.C.S. 
can help you? Fill in the coupon and 
mail it now, while you're still thinking 
By return mail you'll receive 
Career Kit with 3 famous 
(1) a Career Guide Hand- 
book, (2) a complete catalog of job 
opportunities in your field of interest, 
(3) a sample lesson to demonstrate 
the success-proven 1.C.S. method. 

Don’t keep on envying “the other 
fellow”... mail that coupon! 
Accredited Member, 


S., Seranton 15, Penna. jitenal Home Study Coun 


(Qs Newall, repty P.O. Box A, Monae) (Pata at ofcourse) 
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ARMSTRONG SAFETY DISCS 


CAN SAVE YOUR LIFE! 


onty ARMSTRONG TIRES nave 
THIS PATENTED SAFETY DISC TREAD 
— Makes them grip the road to stop 
deadly skids as no other tires can. 


When you hit your br: 
your car is thrown on the ti 
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To overcome this 
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slippery sur 
Armstrong eng 
Safety Di 
tread rib 


OVER 1000 SAFETY DISCS 
are molded between the tread ribs 
of the Armstrong tire. Just as the 
dises in hand at left keep the fin- 
a Safety Discs keep 
ripping edges apart 
They can't squeeze smooth, no 
matter how hard you brake. But 
‘ad of ordinary tires, lack- 


ing dises, can squeeze together, 


go smooth ... and you skid! 


Patented Interlocking Sipes 
ADD GRIP in ALL DIRECTIONS 


ARMSTRONG EXCLUSIVE 
UNI-CUSHION CONTOUR 


=D = 


Puts more rubber on the road — where it counts! 


Gives greater traction, more even wear. 


Sipes are slots put in tire tread to add 
gripping edges. Armstrong’s S-shape 
interlocking siping gives sharply im 
proved traction to protect against both 
forward and side skids. 


ng tread is flatter when inflated 
reater stability and 
cars and express 


oad cont 
traction — vital for today’s high 
ys. Armstrong Tires grip the road to stop deadly 
no other tires can! 


GET EXTRA SAFETY AT NO EXTRA COST WITH a Low AS 


ARMSTRONG TIRES! | 10°... 


plus tax and your 


ARMSTRONG RUBBER COMPANY, Home Office, West Haven, Conn, recappable tire 
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Radar spotter: A squeal says 
“cops ahead.” P. 61 


Renault RL4: How come no 
grease fittings? P. 58 


Lefties: Pity the poor 
southpaw. P. 103 
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PS Readers 


Why Can’t Johnny Figure? 


In Puoenrx, Ariz., I got two tickets 
for going through yellow lights. There, 
lights are set for three-second amber and 
you must clear before the red. At 35 
mp.h. a car goes 154 feet in three 
seconds. It takes 110 feet for a safe stop, 
car length is 18 feet, and the street is 
50-60 feet. This makes 178-188 feet to be 
cleared—including a zone of 24 feet or 
more in which you can’t avoid a viola- 
tion. 

‘At a public meeting in Phoenix, I had 
to work the above problem twice on a 
blackboard before a city engineer admit- 
ted that I was right. Why make studies? 
Simple arithmetic seems adequate. 

Later I wrote to the Safety Engineer- 
ing School at one of the big universities. 
The director replied that three seconds 
is ample to cover 150 feet and get through 
a yellow light at 35 m.p.h. But a manual 
put out by the Department of Agriculture 
calls for a minimum of five seconds. I 
pull a 27-foot trailer, and I need all five 
seconds. 

Our education system sure is going 
downhill. When the director of a traffic 
school can't figure his way through a 
traffic light, we've really hit bottom. 

Ratpu Kyxe, Homestead, Fla. 


The Case for the Rule 


WE READ with astonishment the letter 
from Dr. A. B, Craig (June) detailing his 
distrust of rules and—we assume—measur- 
ing devices of all kinds. 

Would he outlaw airplanes because of 
an occasional mishap? Would he forego 
electricity because a fuse blows? One un- 
fortunate soul accidentally cuts off a piece 
of his rule and the doctor advises a re- 
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TALK BACK 


turn to the Middle Ages, measuring with 
thumb, hand, foot, or nose. 

‘The wood folding rule is always high 
on the list of basic tools for all handy- 
men, whether mechanics by trade or pro- 
fessional men seeking relaxation in their 
basement workshop. 

S. A. Scrnemer, Vice-Pres. 
Durall Tool Corp., Yonkers, N. ¥. 


I'd Like to See Detroit Make. . . 


Way doesn’t somebody come up with a 
four-speed hand shift to these specs: 
fourth speed to be direct but free-wheel- 
ing teamed with a low-ratio (2.75:1) rear 
end for open-road, high-speed travel; 
second and third for driving in traffic; 
first with a higher ratio for real low-gear 
loads, higher than now available. 

T'd also welcome the return of the easy 
shifting my "54 Dodge had. You could 
push it from first to second with one 
finger, and no hunting. 

Martin Hurkko, Litchfield, Minn. 


Deprived of His Java 


Aras, that $1,500 coffee machine 
(“How a Coffee Machine Works,” May] 
can’t dispense coffee the way I, and 
many other folks, like it. The selector 


panel shown gives me a choice of every 
combination of coffee, cream, and sugar 
except the one I prefer: cream, no sugar. 

Butter, Des Moines 


Don’t Blame It on Gus 


Arter reading “Gus Separates the Men 
from the Boys” [June], I am afraid that 
he has separated me from some of the 
basic principles of trouble-shooting. As 
Aircraft Maintenance Officer of Patrol 


CONTINUED 


reasons why 


ACCOUNTING 


FINE CAR 


offers you 


MORE MONEY and SUCCESS 


REASON #1. If you were an expert accountant right 
now, chances are you would find yourself in one of the 
best paid fields of business. 


REASON #2. The demand for accountants is great— 
everywhere. All businesses must have trained account- 
tants to cope with ever-growing requirements. It’s a 
field offering wide opportunity—always—to the man 
who knows. 


REASON #3. You can fic into any business, anywhere 
in the country —because accounting principles are uni- 
versal. Think what this means in terms of security and 
independence! 


REASON #4. Accounting is open toall. Any manor 
woman of good intelli- 
gence, who enjoys 
figure work and is will- 
ing to follow LaSalle’s 
systematic “problem 
method” plan, can rap- Ml 
idly qualify for a highly 
profitable, enjoyable 
lifetime career . . . and 
he doesn’t have to finish {i 
his training before be- 
ginning to “cash in.” a 
LASALLE q 


417 S. Dearborn St. 
cuicaco 5,11.” i 


FOR FREE BOOK 


SEND FOR FREE 
SAMPLE LESSON 


REASON #5. Without losing a day from your present 
work, you can prepare in spare hours at home, at low 
cost, under LaSalle’s step-by-step "Problem Method” 
of “learning by doing.” This famous plan accounts for 
LaSalle’s remarkable record of having crained one out 
of every 13 of all Certified Public Accountants in the 
U.S... and of having put many thousands of others 
into high-paying careers. 


Send today for Free Sample Lesson and “Oppor- 
tunities in Accounting.” Learn about the several great 
fields of opportunity .. . and LaSalle’s time-tested plan 
for helping men and women co rapid advancement, 
higher income and greater prestige. The coupon below 
will bring this information to you—without cost or 
obligation 


Accredited Member, National Home Study Council 


LaSalle Extension University 
A Correspondence Institution 
Dept. 983H 417 S. Dearborn St, Chicago 5, Ill. 


Please send me, fee of ll costo obligation, ce sample lesson and 
your latest book, "Opportunities in Accounting. 


Name... 


Adres. 


Gin, Zone, State. 


CRESCENT 
ADJUSTABLE 
WRENCHES 


Crescent offers unequalled value, perform- | 


ance and selection in Adjustable Wrenches. 
Choose CRESTOLOY for greatest strength 
and finest finish in 4” to 24” sizes, single 
and double end patterns; CRESCENT for 
toughness and durability at lesser cost in 
4” to 18" sizes. Also insulated handles on 
the 12” CRESTOLOY. See CRESTOLOCK, 
the new locking adjustable wrench. 


Sold by hardware dealers everywhere, 


CRESCENT TOOLS — 
Give Wings lo Word mm? 


® 


Write for booklet “How to Use Hand 
Tools.” It's FREE. Address Dept. PS-9. 


CRESCENT TOOL COMPANY, JAMESTOWN, N.Y. 
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Squadron Twenty-Four, I must question 
Gus's “with a faulty exhaust valve, I 
would have heard it leaking into the 
crankcase when I removed the breather- 
cap valve.” 
Dante J. SLIWINSKT, 
Lt. Cmdr., U.S. Navy. 


. .. Ir Gus Wirson can put pressure in 
the top of a cylinder and hear a valve 
leak in the crankease—boy, has he got 
something wrong! 

Arnot J. Jerrers, Radcliff, Ohio. 


.. A printer's gremlin seems to have 
swiped a few lines from the Gus Wilson 
piece. I am sure that experienced 
mechanics had no trouble supplying the 
missing text, but some readers might pos- 
sibly have become confused. 

Viapmur Girss, Oakley, Calif. 


You are absolutely right about the 
error in the June Gus Wilson story. But, 
as reader Girss guessed, it wasn't Gus 


proofreaders who failed to notice that 
several lines of type were somehow omit- 
ted from the text. 

Originally, Gus's diagnosis read like 
this: “With a faulty exhaust valve I 
would have heard air leaking into the 
exhaust pipe. With a faulty intake valve 
I would have heard it leaking into the 
carburetor manifold. With leaking rings 
Td have heard it leaking into the crank- 
case when I removed the breather-pipe 
cap.” 

Thanks for keeping us on the ball. 


Hint for Sign Makers 


Teut Mr. Corey to use the remains 
of a broken tempered auto glass for the 
letters [Reflective Sign from Glass 
Chips,” May p. 125] and he won't need 
to break up scrap glass. When tempered 
glass breaks, it practically explodes—no 
piece is more than 14-inch square. 

A. L. Mecuer, Wisner, Nebr. 
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Autolite, the sparkplug that cleans ttself 


while you drive, 


ts now standard equipment on the Ford Family of Fine Cars. 


‘This unique performance and economy 
feature is one of the reasons why Ford 
Motor Company, and several other car 
makers, specify Autolite Spark Plugs as 
standard equipment on every car they build. 
‘The Autolite Power Tip is longer than the 
tip of ordinary plugs. It extends much 
deeper into your engine. Deposits are lit- 
erally burned off by the exploding gasoline. 
If your present plugs are killing the pep 
and mileage in your car, try Autolite, the 
spark plug that cleans itself while you drive. 


AUTOLITE 4 SPARK PLUGS 


Nowe starndant equipment on the Ford Fasnily of Pine Cars. 


It’s easier to succeed in 


e e,e e 
Air Conditioning 
and Refrigeration— 
the uncrowded top-pay field 


Make no mistake about it: Your opportunities to make 
big money are best in the uncrowded air conditioning 
and refrigeration field, Judge for yourself! During a 


sold yearly. Today more 
- Experts 3a} 

20,000 newly-trained technicians must enter the indus- 

try annually to fill top-pay jobs or to open service shops. 


fixing units while training. 
‘Mail coupon for new catalog and lesson samples. No cost 
igation, See if air conditioning isn’t really best 
for you~easiest to master~more loaded with big-job 
ies. Act now!—Commercial Trades Institute 

(a non-profit organization), Chicago 26, Tl. 


COMMERCIAL TRADES INSTITUTE 


1400 GREENLEAF AVE. + CHICAGO 26, I 
Send booklets Success in Air Cons 


Dept. R-985 


Word from the Animal Lovers 

From the spelling of the names, I'd 
guess Tico and Tina [“My Two Dogs 
Never Meet,” May] must be male and 
female. Considering that Tina is only six 
months old, I think her owner was a little 
premature in the construction of his 
elaborate maze—time should take care of 
the feud between the two. 

Or maybe he figures it as a deterrent 
to batches of unwanted pups? If so, one 
thing puzzles me: What will happen 


when Tina becomes very attractive to 
Tico and Tico decides to linger in pen A, 
waiting for his glamorpup, instead of 
passing on to pen B as he should? Unless 
I misread the drawing, it seems he has to 
pass through Tina’s pen to get to his 
own. Somebody had better work fast on 
this problem unless there are lots of 
kids in the neighborhood who'd just love 
to take home a puppy. 

L. L. Howe t, Scranton, Pa. 


. . . Ir you wish to keep me as a 
reader, keep articles on murdering our 
wildlife out of Poputar Scrence. I refer 
specifically to “ABC’s of Crow Hunting” 
[{Apr.]. Leave that stuff for magazines 
that cater to “sportsmen,” another name 
for sadists. 

W. F. Heckman, Hillsboro, Ore. 


. .. Lsay Mr. Laycock doesn’t know 
his turtles [“Nature’s Most Successful 
Animal,” Apr.]. The turtle captioned 
“Prehistoric Monster” is either a Troost 
or Map turtle—a fresh-water turtle—and 
it cannot pull in all its extremities when 
mature. Its humped back has nothing to 
do with it. 

Leon Hotvp, Island Park, N.Y. 


Gumbo-Loving Trencher 


Wuo says the Bus Brown machine is 
not successful in hard ground [‘The Ma- 
chine Way to Dig Ditches,” Apr.]? I own 
one of these trenchers and it’s sure good. 
My state has some of the toughest gumbo 
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‘scone Firesto 
areready —RAMSPORTIOO 


for recaps... is still 
ready to roll 


MN 


Both tires unretouched—ran identical mileage. Records provided on request. 


BIG CLAIM? Big reason! Because over 109,000,000 test miles (logged by more 
than 200 independent fleets all over the country) prove you really can get an 
extra tire mile for every two you now haul! Why? Because the Transport-100’s 
new broad center rib minimizes squirming and scuff wear. A flatter crown gives 
the Transport-100 a better grip and cuts down on uneven wear. You can get the 
extra 50% mileage in the Transport-100 at no extra cost. Available in nylon or 
‘Tyrex” rayon cord, tubed or tubeless at your nearby Firestone Dealer or Store. 


Specify Firestone Tires on New Trucks and Trailers MEMBER AZM, AMERICAN TRUCKING INDUSTRY 


Copyright 1061, The Firestove Tiee & Hubber Company GTM. oftyrex,tnc, Transport TEM. Firestone 


Learn Electronics 
Radio-Television 


by Practicing at Home 
in Your Spare Time 


WITHOUT EXTRA 
CHARGE you get 
Kita to make 
training easier, 
faster. 


FastGrowth Offers Prestige 
High Pay—Bright Future 


Above ‘average jobs with bright futures await men with 
Electronics training . . . jobs for which YOU could qualify 
through NRI. Train right at home in spare time, while you 
hold your present job. Earn high pay in jobs with TV and 
Radio Stations, industrial plants, or in a profitable business 


Stes oe: Train with the Leader 


RTT CYN TIO For 45 years NII has featured the 
PISTEMMLN UI for bocinncre rar men without hick 


yn asians. shoo! diplomas or previo 


Syvas work: ence. NEI is the oldest and largest 

d ing textile homeatudy ‘Radio-TV. Electronics 
{aetory. Now school. NII “learn-by-doing” train- 
Towns mod- Ing is supplied at low cost. It's the 

fervice thon" A, TAY. euay, Way to pet into the fold of 

LOR, Glasgow, Ky. Electronic 

Rpnteacting. | Start Soon to Earn More 

chil sneinear Soon after enrolling, NRI shows ou 

ot Station 

WARA' NRI 

atone ARNOLD, 

Ree ARN iret good paying jobs within a year, 
indsariat, ‘Take the at step to'a new career 


jail coupon for descriptive 


catalog. National Radio Institute, 
rae f Washington 16, D.C. 


m"Raytheon, 64 PAGE 
CATALOG 


after starti 


iss 
Sec age FREE 


Newton Gentre, 


| NATIONAL RADIO INSTITUTE, Washington 16, D.C. 8 
Send me full information without cost or obligation. No | 
| salesman will eall, Please print) ! 


T’'ve ever dug into and my trencher digs 
right along. I’ve even cut a trench across 
an oiled street. My machine, a 468R, 
digs four inches wide and six feet deep. 

H. B. McMman, Draper, S. D. 


Tips-to-Share Department 


To MAKE it impossible to “raise” a 
check I've written, I stick cellulose tape 
over the amount. After trying many ways 
of removing the tape, I'd say it’s impos- 
sible to do so without damaging the 
check. I think my protective system is as 


| foolproof as many requiring special 


equipment. 
R. Ramvatu, Bombay, India. 


. My srorHer and I make up our 
‘own goop for cleaning our car engines. 
Instead of paying for high-priced clean- 
ing fluid, we mix some highly concen- 
trated liquid detergent (purchased for 
dish washing) and kerosene. When the 


el & bis 
Oy 


mixture is ST on the engine Sdn a 

bug-spray can, it cleans as well as the 

commercial stuff and at half the price. 
Jarep Smrru, Neptune Beach, Fla. 


<< 


. I Mave an interesting discovery 
while playing around with laundry 
bleach. When an old felt pen (used for 
inking in posters) is cleaned with carbon 
tet and refilled with liquid laundry 
bleach, it makes a fine ink eradicator. 
And it’s a lot simpler to use than the old 
two-bottle ink-eradicator routine. 

Davin Pierce, Detroit. 


. WELDING a nut on the shank of a 
screwdriver so you can get extra leverage 
with a wrench [Hints from the Model 
Garage,” June] brings to mind a handy 
idea thought up by my brother. He had 
one of those multiple screwdriver deals 
with a half-dozen shanks and one handle. 
One day he exerted too much pressure 
and thereafter had the shanks but no 
handle. But for extra leverage, and bet- 
ter control while utilizing it, he put a 
screwdriver shank in a tap wrench. This 
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What to do 


about high repair bills... 


for about half your driving 


Your engine needs 


an overcoat 


All but about 1/10 of your horse- 
power Stays “‘under wraps”, not be- 
ing used, during most of your driving 
time. Result: incomplete burning of 
gas, carbon deposits, sludge build-up 
and excessive engine wear that lead 
to repair and replacement expense. 

But Pennzoil Z-7 stops that. Gives 
your engine the full-time lubrication 
protection it needs, Stands up under 
the grind of low-speed traffic as well 


as high speeds. And its power ingredi- 
ent, Z-7, keeps engine parts clean, 
straight through to the next oil change. 

So end unnecessary repairs. Get 
more miles per gallon and stepped-up 
all-around performance with Penn- 
zoil. Ask for Pennzoil Z-7 by name 
at your service station, garage or car 
dealer. Always be sure that you re- 
member to sound the “Z” that makes 
PENNsylvania O1L— PENNZOIL. 


PENNZOIL 2-7 — WORLD'S RICHEST, MOST COMPLETE MOTOR OIL 


‘Member Penn, Grade Crude Oil Assn., Permit No. 2, Oil City, Pas 


dodge surprised and delighted me. I think 
it every bit as clever and ingenious as 
any I’ve seen published. 

‘A. C. Crarr, Santa Ana, Calif. 


Pity the Poor Mailman 


Sr1cK1NG coins on cellophane tape and 
hanging it in a mailbox may seem like a 
clever idea to Mr. Eagan [Short Cuts 
and Tips, June, p. 175], but not to me, a 
mailman. It’s a time waster and it’s par- 


ticularly disagreeable in winter. The rec- 
ommended practice is to put coins in an 
envelope or a spring clothespin. The Post 
Office Department furnishes stamp- 
requisition envelopes on request. 

I'd never make it around my route if 
many people were to follow your cello- 
phane tape hint. 

W. H. Custer, Markleysburg, Pa. 


We Like Our Way Better 

Tuar hint for starting a flooded out- 
board [Apr p. 139], is for the birds. 
An easier method that can be used with 
safety anywhere at the dock or on open 
water is this: First, without disturbing 
the carburetor settings, put the throttle 
control at start position and make sure 
the motor is out of gear. Sit down, shut 
off fuel valve or disconnect fuel line from 
motor. Then push the starter button or 
give five or six good yanks on the starter 
cord and, if flooding was your trouble, 
the outboard should start right away. 

‘There is usually enough gas in the 
carburetor to run your motor until you 
can connect the fuel line or open the 
fuel valve. At any rate, you'll be on 
your way in less time ‘than it would 
take to find a rope for your method. 

Roypen Wasson, Lakefield, Ont. 

Your method is outlined in most out- 
board-motor manuals. However, discon- 
necting the fuel line won't keep the motor 
from continuing to flood itself with gas 
drawn from the carburetor, at least until 
the carb is sucked dry. 


Opening the throttle to its widest posi- 
CONTINUED 


LOOKING FOR LONG WEAR IN SERVICE SHOES? 


TRY [[uoneonenrmt] SHOES 
witH NEOPRENE SOLES! 


‘Take toughest jobs in stride in these sturdy Montgomery Ward 
Service shoes. With their supple, elk-tanned leather 
uppers, seamless, one-piece backs, thickly cushioned 
insoles and exclusive “comfort-curve" tops, they're the 
“easiest” work shoes you ever wore! 


They're also extra long-wearing because soles are 
of rugged, durable Du Pont neoprene 

stitched throughout with rotproof Dacron® thread. 

Neoprene resists oil, grease, chemicals and 

cold weather cracking . . . helps relieve job 

fatigue because of its foot-soothing resilience. 

You'll find soles and heels of neoprene 

‘on today’s finest work and safety shoes! 


‘Auk for No. 7263 


SATISFACTION GUARANTEED or your money bock! [J 
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Ask for neoprene soles the next time you buy service shoes 


]_ Striking face chamfered and 
* crowned for more durability; 
drives nail straighter, more 
completely; won't mar wood, 


in the Rocket's 
shadow and 
compare them 
point by point. 
Youll find out 
why the True 
Temper Rocket 
is a better way 
to drive a nail. 
Then go to your 
hardware 

store and heft 

a Rocket. It's 
the greatest 
feeling in 
hammering 


No. A1e 


$5.49 


2, Full-polished, octagon-pattern 
“neck and poll—preferred 
by professional carpenters, 


3. Forged-steel head, heat-treat- 
ed three ways—for strength at 
eye section, hardness of face, 
correct temper in the claws. 


Patented, locked-on head will 
* not loosen or fly off in use. 
Withstands 5-ton pull tests. 


5 Inside edges of claws precisely 
* tapered. The Rocket will bite 
and pull out a headless nail, 


6 Improved tubular-steel handle 
"is the strongest made. It's 
a result of True Temper's 
years of experience in making 
tubular-steel golf-club shafts. 


'] Handle’s oval shape actually 
* gives each blow more power. 


Q, Shock-absorbing cushion grip 
is comfortable and lively — 
seems to grip back. Bonded 
to handle by hot vulcanizing 
Process—won't turn or loosen. 


Q, Grip is made of neoprene to 
* resist oil and grease, and it’s 
impregnated with pulverized 
fiber to keep grip from slipping, 
wet or dry, or in gloved hand. 

10. Steel end plate on handle keeps 
* end from driving through grip 
in tapping work. Cushion end 
will not mark or damage work. 


UF KIN 


every home needs ang 


HANDY! 
MEZURALL® 

TAPE RULE 

is pocket-size for 
quick, handy meas- 
uring. 6-8: 10- 12-ft. 
lengths. 10-ft. $1.69 


RIGID! 

RED END® 

WOOD RULE o 

is the carpenter's favorite. 6" brass ex- 
tension. Markings aren't just painted on, 
they're embedded in wood. ft. $2.50 


LONG! 
BANNER® 50’ TAPE 
lets you do long-dis- 
tance measuring by 
yourself. White Clad® 
steel line glides on 
double rollers. 50- or 
100-ft. 50-ft. $5.49 


Look for Lufkin measuring tools wherever 
you buy hardware or building supplies. 


measure for measure, 
the finest made 
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tion admits air to the cylinders. When 
flooded, any engine needs air in large 
quantities to clear itself and encourage 
combustion. With the throttle wide open, 
sometimes a single yank on the starter 
cord will fire up a flooded motor. 

‘As explained, many motors limit the 
throttle in neutral, and it’s necessary to 
shift into forward in order to open the 
throttle wide. As for the rope—don’t you 
carry one for anchoring or tying up? 


Oh, My Aching Back! 


Tuat boat your artist drew to show 
a new flexible boat hitch [“New Ideas 
from the Inventors,” July] has a real novel 
seating arrangement. Was it planned for 


a back-seat driver or has the owner long 
arms or maybe a bad crook in his back? 
Personally, I prefer the seat and steering 
wheel on the same side. 

C. J. Prrriove, Guelph, Ont. 


Just What the Man Ordered 


‘Tue man who wants a mud flap for the 
rear of his station wagon to keep the back 
window clean [“I’d Like to See Them 
Make,” June] is in luck. We have been 
making such a flap since July, 1960. 

PETER SHOEMAKER, Pres. 
Polaris Corp., Dearborn. 


Barrel Plane and Thunderchief 


I REALLY enjoyed building your ducted- 
fan flying model [June]. It took about 
6% hours. I modified the landing gear, 


using 1/16”-diameter wire and extending 
it clear through the wings so it wouldn't 
break as easily on hard landings 

Eppre Guicnet, Muncie, Ind. 


CONTINUED 


6 REASONS WHY 
RCA TRAINING 
IN ELECTRONICS 


can be the smartest investment 
you'll make in your entire lifetime! 


1, You get the finest training-at-home 
under the supervision of the RCA 
INSTITUTES, experts in technical 
training for over 50 years. The very 
name “RCA” means dependability, 
integrity, and scientific advance. 


2. You get comprehensive training in your 

choice of many complete up-to-date 

urses . . . including Radio and Elec- 

Goate Fundamentals. Vi Servicing, 
TV, Transistors, Automation. 


3. You get Theory, Experiment, and Service 
Practice starting with the very first les- 
son...a complete training package 
throughout the course. No special 
technical background is required. 


4. You get prime quality equipment as a 
regular part of your Course... equip- 
ment that you keep and use on the 
job. You never have to take apart one 
piece to build another. 


5. Voluntary Tuition Payment Plan. 

‘You pay for each lesson only when you 
order it. If you interrupt your course 
at any time, for any reason, you owe 
nothing more unless you resume. You 
never have to pay for the whole course 
if you don’t complete it. 

6. You get top recognition — 
Graduates of RCA Institutes now 
work for leaders in the electronics 
field; many have their own businesses, 
This record is true tribute to the high 
quality of RCA Institutes training. 


IRCA INSTITUTES, Ine. tone Stuty School 


‘A Service of Rodio C Dept. PS-91 


Send for this 350 West Fourth Srect; New York TAN. Y. 
64-page Home | 
Study Catalog i H 
FREE! ¥ 

I 

! 


RESIDENT SCHOOL Courses in New 
Kereon Vets Enter dnchorge dete... 


CANADIANS — Toke advantoge of these some RCA courses ot no 

| edditional cost. Ne pestoge, no customs, no delay. Send coupon fe: 

RCA Vietor Company, Ltd, 5581 Royalmount Ave, Montreal 9, Quebec 
To save time, poste coupon on postcard. 


HOLLEY “VENTILATED” | 
IGNITION POINTS — | #5 ES re 
OUTLAST ORDINARY | sesisties Ear intctits 


Motor Transport Man: 


POINTS 3 to 1 fa 
T) 4 w x 
ae *S 


You can depend upon peak performance and 
longer life when you replace worn points 
with genuine Holley Ventilated Contact Sets. 
‘Their unique design and construction assures 
fast dissipation of heat and retards the rapid 
transfer of metal on contact surfaces. Tips 
are made of highest grade tungsten rod for 
. extra durability. Holley developed and per- 
fected the ventilated principle for original 
equipment ignition distributors, and every 
Holley Contact Set for replacement is made 
to original equipment quality specifications. 
If you are getting poor ignition performance, | 
it will pay you to replace with Holley now. | 


a TRI- -STATE COLLEGE 


Avenve ‘Angola, Indiana 


— 


* ke 


When you make your own carburetor or 
ignition repairs, be sure to use genuine 
Holley parts. Your Authorized Holley 
Distributor or Dealer, listed in the Yellow | 
Pages, has a complete stock of Holley car- 
buretor and ignition repair kits and parts, 
plus brand-new replacement PEP* Carbu- 
retors, priced competitively with rebuilts. 
All are engineered and built to original 
equipment standards. 


rioting Greeting 
Gel pourahare Now Mall Coupon Tedayt 


ORIGINAL EQUIPMENT MANUFACTURERS FREE SHNPLES 
OF CARBURETION 

AND IGNITION PRODUCTS 

FOR OVER 55 YEARS 


C7 
Mile Road, Warren, Michigan, 


11955 E. 
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Build Your Own Bomber 

Tp UKE to pass along to model- 
plane hobbyists a bit of information 
just picked up. Anybody interested in 
building the Air Force's supersonic 
F-105D all-weather fighter-bomber can 


get plans from the Republic Aviation 
Corp., Farmingdale, N.Y. The plans 
are for solid-model construction. 

A. J. Connon, Trenton, N. J. 


Anybody Got the Answer? 

Time marches on, but I’m still be- 
fuddied and bewildered. That plane 
forced into a “Tree-point landing” [Pic- 
ture News, Apr. p. 100]: I’ve looked at 
it and looked at it, but never solved the 
puzzle. How did they get the plane down? 

Pvr, T. C. Barner, Sacramento, Calif. 

We'd say the simplest way would be 
with a big crane. 


Can You Clear Up His Trouble? 

Can anyone tell me how to prevent my 
windshield wipers from producing smears 
instead of two clear arcs, as they did 
years ago? What has caused the change 
—road tars, diesel-exhaust fumes? Some- 


times washing the glass and blades with | 


detergent works fine. Sometimes it 
doesn’t. And don’t tell me that I’ve been 
using a silicone polish on the glass. I 
haven't. 

Pum Garanp, Kansas City, Mo. 


Solution, anyone? 


One for the Road 

May I add to the driving tips in your 
mail? This one gives the careful driver a 
better view of left-hand traffic on park- 
ways and turnpikes: Adjust the inside 
and outside mirrors so that the fields of 
vision overlap slightly. That way you 
eliminate blind spots—a car’s image will 


appear in one mirror before it completely _ 


leaves the other. 
James P. Rutu, Newark. 
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ALLIED RADIO, Dept. 42-31 
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O Rush FREE 1962 ALLIED Catalog. 
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By Martin Mann 


The month in Bette 


How to colonize Venus. The planet closest to Earth is Venus (it 
swings in to 25,000,000 miles). It is also one of the most mysteri- 
ous. That’s because you can’t see the planet, only the pale, 
lemon-yellow clouds that cover it all the time. The mystery may 
be cleared up fairly soon: The Russians have sent a fly-by rocket 
probing past Venus (not very close, though), and we're planning 
to launch a Venus probe of our own next year. 

Meanwhile, Carl Sagan, re- 

searcher at the University of 

California, has compared bit 

and pieces of astronomical evi 

dence to deduce the nature of 
our old Evening Star (most 
hospitable, he ind to pro- 
pose a weird scheme for making 
it comfortable for human sp: 

settlers (“microbiolo; a 

tary engineering,” he calls it). 

Since no one can see the surface 

of Venus, scientists have felt 

free to let their imaginations 
run, and they sure did. There 
are four theories, all seriously 
proposed by recognized experts, 
and all wildly differen 


1. It's dripping wet, covered 
with swamps. (The clouds were 
assumed to be water vapor, like 
our clouds.) 


2. It’s sunk in a global ocean of 
Seltzer water. (Much carbon 
dioxide was detected; this would 
carbonate the oc ) 
Venus photographed in blue light at Mt. Wilson 3, It’s covered by a huge pool 
of oil. (If there were originally 
en-carbon compounds, they would react with 
carbon dioxide—and leave the planet 
ydrocarbons.) 


4, It’s an arid, windswept desert blanketed by dust clouds. (Un- 
til recently, not a trace of water could be detected.) 


Commented Sagan in his report in the journal Science, “Those 
planning manned expeditions to Venus must be exceedingly 
perplexed over whether to send along a paleobotanist, a miner- 
alogist, a petroleum geologist, or a deep-sea diver.” 


New evidence, Sagan thinks, blasts all these theories except 
No. 4, and this is not entirely right. The principal clue is tem- 
perature. Venus is apparently heated by a powerful greenhouse 
effect—incoming sun feat i trapped by the heavy carbon dioxide 
atmosphere and the cloud law The surface runs around 600 


CONTINUED 


The month in science continued 


degrees F., more than enough to dry out a swamp, evaporate a 
Seltzer ocean, or destroy an oil slick. 


There can't be any liquid water. The clouds are ice crystals, but 
they are 30 miles up, where it’s cold. It never rains. The sur- 
face is a dead, dry wasteland, eroded by the wind. The winds 
should be mild breezes, since the sun’s heat goes mainly into 
warming up the heavy atmosphere, instead of moving the atmos- 
phere around the way it does on earth. 


No living thing we know about could exist under such condi- 
tions. Some life might carry on in the cool upper atmosphere, 
just under the clouds. There’s not much chance that it does 
now, because it is unlikely that life ever got started on Venus— 
life brews slowly in a warm thin soup, and that Venus never 
seems to have had. 


This dismal geography does not discourage Sagan. To make 
Venus resemble home sweet home, all you have to do is lower 
the temperature and set some oxygen free in the atmosphere. 
That's all. Sagan thinks blue-green algae will turn the trick. 
(It looks as if well-trained algae are as essential to space explorers 
as the compass was to Columbus.) Here's how: 


The algae—microscopic plants that will float in the air—are 
squirted into Venus’ clouds. There, using carbén dioxide from 
the atmosphere, water from the clouds’ ice crystals, and sunlight, 
they manufacture carbohydrate and release free oxygen. 


This uses up some water, which is scarce on Venus, You have to 
et it back. Very conveniently, the carbohydrate-fattened algae 
loat down to lower, hotter regions of the atmosphere. The heat 

there roasts the carbohydrate, releasing carbon and water. 


‘These two reactions build up the oxygen supply at the expense 
of carbon dioxide. As the carbon dioxide goes, the greenhouse 
effect becomes less efficient and the temperature drops. As the 
temperature drops, carbohydrate roasts more slowly, releasing 
less water. The loss of water vapor cuts the greenhouse effect 
and the temperature still more. 


When the surface cools below the boiling point of water, you 
have it made. Pools of liquid water form. Then it rains. The 
rain brings on the “Urey equilibrium’—back-and-forth reactions 
between carbon dioxide common of rocks that stabi- 
lize the amount of carbon dioxide gas in the atmosphere. (These 
reactions won't go without rain, which triggers the chemical 
processes and stirs things up.) After a while, the Urey equilib- 
rium will establish a carbon dioxide level much like that on 
Earth, the greenhouse effect will slack off more, and Venus will 
begin to feel like Florida. 


Bait for termites. A new weapon for getting at termites, which— 
despite effective insecticides munch through hundreds of mil 
lions of dollars worth of house framing every year, has been 
turned up by researchers of the U.S. Forest Service and the 
University of Wisconsin, at Madison. It is a clear oil that attracts 
termites the way cheese attracts mice and could be used the 
same way. The pure bait was extracted from the voracious bugs’ 
favorite dish: pine wood riddled with brown-rot fungus. 
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why I’m glad “" 


Here are 
3 good reasons 


I became a DURACLEAN DEALER 


Raising a family takes a dependable, steady 
income, Too few jobs offer security and chance 
for advancement. That's why so many men are 
going into a business of their own. All around 
us are local merchants making a good living in 
respectable businesses where they hold a fran- 
chise. The big questions are “What is left to go 
into?—Which business is profitable?—Which 
requires only a modest investment?” Many have 
found the answers in DURACLEAN. 


EVERY TOWN NEEDS THIS AMAZING 
BETTER HOME CLEANING SERVICE 
Duraclean is a scientific method of cleaning carpeting 
and upholstery in the home. This better process of 
cleaning by absorption virtually “lifts” the dirt from 
fabrics, leaves them bright and lively. Almost every 
home, hotel and many offices are potential custom- 

ers who will call you again and again. 


Check Experience of Other Dealers 
There's no better way to learn of DURACLEAN 
Profit opportunities than by checking with dealers 
ready in business. If there’s one near you, call 
him—or ask DURACLEAN whom to call. 

M, LYONS: ILLINOIS AILEY: ARKANSAS 
Ay 


now of no other business 
which can offer so much". 


€. RANDALL: OHIO L LAWSON: NEW YORK 
iiy 2nd year and business “National advertising creates 
much a8 3120 Invone day". $raygen* "One. pes otles 


DURACLEAN COMPANY 


1-189 DURACLEAN BLDG., DEERFIELD, ILLINOIS 


DURACLEAN PROVIDES EVERY 
BUSINESS BUILDING NEED 
DURACLEAN headquarters supplies all equipment 
and chemicals to put you in business. Regularly held 
training sessions, cover techniques, methods an 
means of developing bu: cal advertising helps 
and merchan and an impres- 
sive national advertising program pre-sells customers 

‘on the gentle DURACLEAN cleaning process. 

Start part time, full time or hire others. NO SHOP. 
NEEDED. DURACLEAN service is rendered in the 
home or customer's place of business, Just 2 average 
jobs a day can net $8,750.00 a year. 


MORE WAYS TO MAKE MONEY 

5 other DURACLEAN services multiply your profits, 
DURASHIELD soil retarding service, DURAPROOF 
mothproofing and DURAGUARD flame retarding are 
among the other services that mean more money for 
you. It takes less money to establish this prosperous 
business. No wonder so many men with vision are 
becoming DURACLEAN DEALERS. Why don't you? 
Write today for FREE booklets. 


MAIL THIS "FUTURE SECURITY" COUPON 


DURACLEAN COMPANY 
1-189 Duraclean Bidg., Deerfield, 


Rush me oll the facts about, DURACLEAN PROCESS 
‘and whot it takes to become o DURACLEAN DEALER. 


PS Puzzlers By Joan Steen 


Some September leaves—to burn you up... Answers on page 218 


Estimating the Gravity of the Situation 


'ORGIVE the pun, but that’s exactly 

what I want you to do. 

The noted physicist George Gamow 
in a recent article described life on a 
spaceship far from any large gravitating 
masses. As long as the ship is in uni- 
form motion, he notes, people and ob- 
jects aboard’ will experience weightless- 
ness, But if the rocket motors accelerate, 
people and objects will be pressed against 


T[PHERE are 2,400 ways of solving this 
coin puzzle.’ The trouble is, if you 
see one way, you'll probably see the rule 
for all the others. And if you don’t—you 
just kick yourself. 

Five coins are placed at the top and 
bottom of a piece of paper, as shown. 
You are to remove four of them, leaving 
the others in place. Now replace the 
four so that you can form a figure con- 
sisting of five straight lines each passing 
through four coins. 
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the wall opposite to the direction of 
motion. (That becomes the floor.) 

Now suppose under conditions of ac- 
celeration a person on board performs 
Galileo's experiment. He takes two balls, 
one wood, one iron, and drops them from 
the same height.” What will happen? 
Can you describe how it would appear 
to a person inside the ship? To someone 
outside? 


‘WO numerical quickies—one’s for 

real, the other's a trick, 

First, can you arrange this row of 
eight 8s to make a 1,000? 

8 88 8 8 8 


You're allowed to use the ordinary 
signs of arithmetic plus 
parentheses. 

Second, can you add five and six in 
such a way that the sum is nine? (Don't 
say we didn’t warn you.) 


innumerable 


HAT'S the fair fare? Jones rents a 
car to go from A-town to C-town 
and back for $10. At B-town, midway in 
his journey, he picks up friend Smith 
who wants to go on to C-town and then 
be dropped off at B-town on the return 
trip. How much should Smith pay if 

they are to share expenses fairly? 
‘CONTINUED 
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YOUR SAVINGS 


EARN MORE 
I? 


ROOM 49, Prudential Savings & Loan Inc. 
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PS Puzzlers continued 


LITTLE algebra—really very little— 
is all you need to solve this horse- 
and-buggy puzzle. 

A big company decided to stage an old- 
fashioned Labor Day picnic for its em- 
ployees, complete with horse-drawn wag- 
ons, the way out to the picnic 
grounds, 10 of the wagons broke down 


Answer to last month's P-O-T-M: To 
free the heart from the wire, first slip the 
heart around so that it hangs from the 
bottom of the swing. 

Step 1: Hold the bar at the left end 
(if right-handed) and pick up the heart 
by its point. Shp the “tongue” through 
the right-hand loop of the swing. 

Pull the heart and swing over 
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itt 
AW vat 

so they had to put one extra person on 
each of the wagons left. Coming back, 15 
more wagons developed trouble, so they 
again had to redistribute the people. By 
the time they reached town, each wagon 
carried three more persons than it had 
held in the morning on the way out. 
How many went on the picnic? 


Puzzle of the month 
HIERE'S 2 deceptively simple-look- 
ing problem that can be solved in 
a number of ways—mostly compl 
cated. See if you can find an easy 
path. I played a hunch that worked. 
A ladder 20 feet long extends from 
the foot of one wall in an alleyway to 
a certain height on a parallel wall. A 
second ladder, 30 feet long, extends 
between the walls in the opposite d 
rection. The two ladders cross at a 
point eight feet above the ground. 
How wide is the space between the 
walls? (Answer next month.) 


to the right end of the bar and, turning 
the heart so that it’s horizontal, slip the 
tongue around the loop at the end of 


e bar, 

Step 3: Push the heart up and back 
through the loop at the same time you 
let the loop drop down. Slight variants of 
this technique will also work. To replace 
the heart, just reverse the steps. 
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saaro TELEVISION ~~) 
vith fitted case RADIO 


US. or CANADA 
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POWER-PACKED .380 AUTOMATIC 


Accurate 
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Compact 

More money . .. security «.. pt 
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Excellent for home protection because of its c++ into. miss 
safety features, Hand-f mony other fields. Free book tells how th 
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Renaissance hand- 
engraved model with 
pearl grips and 
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AUTO MECHANICS 
AND 
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0 change without 
SEE YOUR BROWNING 


Browning Arms, Dept. P3, St. Louis 3, Mo. 
= CANADA, Dept. PA, Box 991, Montreal 9, 


to operating or repairing 


EARTH MOVING "EQUIPMENT 


mechonies, foreign car servi 
ining complete ... industry recog 
nized, clossroom developed, lob ond shop tes 

for Free Book now. Clip coupon. 


FREE TRIAL OFFER 


Proves You Can Make 


EASY SPARE TIME MONEY 


with Only Light Bulb Backed by a 
No-Time-Limit Free Replacement Guarantee 
Fil in and mail goupon below nd 


ply of amazing longer: areing 
isibaibad 


limited opportunities, training methods and equipment 
you get fo keep. Course pays for itself in Spore-Time- 
Income while training. Mail coupon now. 


6G “= _saaiiy 


4000 South Figueroa Street, Los Angeles 37, Colifernio 


MENLITE INDUSTRIES, INC., Dept. C-163 
(Light Bulb Div.) 114 E. 32nd New York 16, N. Y. 


Not everyone does as well, but T.N.coDY, © 
scho started « busines of his own, reports... ff} 


For 12 months I’veaveraged 


that comes with this Little Machine 
CAN MAKE YOU *5°° AN HOUR 


Write today for free facts about t 
ewest and most fascinating of 
Rew home operated barinessen, F 
the ars time, 

brings the fabulous profits of Haste 
Sealing and PlastieLimt! 
intone af the soa 
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our MAGIC MAIL PLANcan et 
mail orders pouring tn daily with, 
‘ath in every envelope, 


No Canvassing or Sel 
Fill orders at home in spare time to 
fulltime basis 


—most of it clear profit for me! 


‘Many men have discovered how to be independent, 
to be free of layoffs and bosses. C. G. Naples grossed 
more than $200 his first week. A father-son combi- 
nation grossed $44,000 their second year.H.Lemon 
says, "I netted $133 in one -hour day. 

How much you make depends largely on you. You 
need no special skill, no large investment. Start 
art time if you wish, 

NO SHOP NECESSARY + Our Electric Deterger sham- 
poos rugs, carpets right on floor—removes dirt and 
grime and helps to show their natural color and 
beauty. So efficient and safe it is used by largest 
railroads and hotels, 

This is not @ tor 


tart. Aposteard will do. No charge. 


WARNER ELECTRIC CO., Dept. LK 
1812 Jarvis, Chicage 26, ilinole 


when and where you please and all 
the money you take in is your own, 
No risk, Machines fully guaranteed. 


Mail 
Coupon 


so sR 
GF sn uiinrotucrany rier you xt 


Today Sale ries teteras erin rach 


for 
FREE 
Book 


911 "R’ Pl, Racine, Wis 
Without obligation send me Fi 
let about your Kua perExcER and tell 
me how I can start my own permanent, 
profitable business. 


emg FALSE TEETH gagtr 


a ‘New Plate Made From Your Old— 
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baeoien Se 


sonal method that 


Orterd_ Sta, PC Bromfl,Besion, Manet HAA! 


BE A CLAIM 


INVESTIGATOR 


INVESTIGATE ACCIDENTS! 
‘Many earning $750 to $1000 « month. Thousands of insurance a 
lines and Government Ofces need tee 
‘big opportunities for your own spore QUALITY READING — or BIFOCAL GLASSES for FAR ond NEAR 
h Plocement Recommended for folks approximately 
40 years or older who do not have astig- 
matism or disease of the eye, and who 
have difficulty reading or seeing far. 
UNIVERSAL SCHOOLS ADVANCE SPECTACLE CO. Inc., Dept. 
University Park, Dept. PS-9, Box 8202, Dellas 5, Texas 537 So. DEARBORN ST. CHICAGO 5, ILLINOIS 
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DECORATIVE MASONRY 
CAN EARN BIG PROFITS 

Patio stones, screen block, and brick | in your Spare Time or in 
IIe! : we | Allied Resident School 


1338-42 South Michigan Ave. 
Chicago 5, I 


You can make these pr 
gui chs g items on a 


jab if-cor can, 
up anywhere, Requires only a modest 

investment — which 
can be paid on 
time when pre- 
ferred. Write for in- 
teresting literature. 
gw, & DUNN MFG, co 

402 W. 24th Sire 

Holland, Mich: 


IT'S EASY TO ROLL OUT THIN LINES with 


Mailer’ PAINT STRIPER 


CATALOG 
Build Your Own 
Hi-Fi, Radios, 

Ham Gear, Test Inst., — Save 50% 
Get started in ELECTRONICS the easy 
EIGo way. No Technical Knowledge needed 


to build EICO ki step-by-step 
instructions 
2 


INOUSTRIAL ENCINEERING 5 Toot # o1e MAKING 

Bivd., L.1.C. 1, N.Y. 

log & name of local 
PS9 


MEN PAST40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


If you are a victim of these symptoms, your 
trouble may be due to Glandular Inflammation. 
A constitutional Disease that requires special 
types of medical treatment. Neglect of such In 
flammation causes men to grow old prematurely 
and before their time. 

Most men, if treatment is taken in time, can 
be successfully NON-SURGICALLY treated for 
Glandular Inflammation, If the condition is ag- 
gravated by lack of treatment, surgery may be 
the only chance. 


NON-SURGICAL TREATMENTS 


The NON-SURGICAL New Type treatments 
used at the Excelsior Medical Clinic are the 
result of discoveries in recent years of new 
techniques and drugs, plus over 20 years research 
by scientific technologists and doctors. 

Men from all walks of life and from over 
1,000 communities have been successfully treated 
here at Excelsior Springs. They found soothing 
and comforting relief and new health in life. 


EXAMINATION RECTAL-COLON 
AT LOW COST 


When 


arrive, our Doc: 
are experienced 
sts, make a con 
mination, You 
decide if you will 


Thes 
Tuccessfuly’ treat’ fer 


a 
St'tve same time we treat 
Glandular tna 


REDUCIBLE HERNIA 


t 
tails. of this tr 
ven in 


Write For FREE BOOK 


‘The Excelsior Medical Clinic 
has published a New PREF 
Book that deals. with diseases 
peculiar to men. It could 
Prove of utmost importance to 


eur future life. Welte today 
(0 obligation 
[ excetsior | 
| MEDICAL CLINIC | 
! : 1 
| Gentlemen: Kindly send me at once, your | 
New FREE Book. I am interested in full | 
! mn, (Please Check Box) ! 
! (Hernia ! 
| Inflammation | 
Mat nn | 
1 Address aie i} 
1 se operates, State. 1 


[Pikes semiyacuceeeensreeeaceniecer eee | 
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yey 1 ae MEN... WOMEN... maKE 
BIG PROFITS... Buy dazzling 
IMPORT Ea 
stores or mail order. New Drop 

Ship Plan puts you in direct 

bebebeniimtetaD contact with overseas sources — 
starts you full or spare time, 
without product investment or 
previous experience. Complete 
details FREE. Write today! 


pe Nemerr, 00., Dept. 24s, 


PROFIT IN YOUR i TIME 


SMALLENGINE REPAIR PAYS BIG ! 
Outboard + Powermower * Chain Sew * Tra 

MAKE EXTRA MONEY — or fix your 
‘own engines and SAVEL Illustra. 


‘Suite 9-G, 472 Market Street, Newark 8, N. J. 


# Spi sibel os 


B tanous Sytem of Manel Tang igs» compete new 
tancepon i kt Istcton at fone inet 
cede poeson ha les Men an iomena wa 
in vogue oppor a ane Eso moe is 
froth ef eh at. Ak fe enero Lode 
Rj. Continental Schools, Inc. 
PT e-8 42015 BROADWAY Ls ANGELS, CAU 


VALPARAISO TECHNICAL INSTITUTE 
VALPARAISO, INDIANA 


TELEPHONE 


HANDSETS 


Use as inter-house phone, talk house to garage, as loud 
speaker system, ete. You receive transmitter, receiver, 
S’conductor cord and simplified, illustrated installa: 
tion diagrams. Handsets are guaranteed to be the same 
4s used in our great National Telephone System. Price 
Gelivered $2.95. Two for $5.00! 

TELEPHONE REPAIR AND SUPPLY CO. 


Dept. PS-615 1760 Lunt Ave., Chicago 26 


THE SLICKEST QUICKEST 
AUTO REPAIR GUIDE! 


GOODBYE TO 
GUESSWORK! 


You've got to find the trouble 
before you can fix it! Most 
manuals neglect this vital sub- 
ject—but not Glenn's! QUICK- 

UIDE TROUBLE SHOOT- 
ING CHARTS for every section 
of a car help you locate trou- 
bles in lots less time! Hundreds 
of users say this feature alone 
is worth the entire price of the 

ook! 


For instance, there are 5 pos- 
sible reasons ' why a clutch 
might slip; 9 reasons for it to 
drag; 7 reasons for noise; 11 
for chattering. Glenn's quickl 
exact trouble cause—just as 
or 


Glenn's shows you how—even 


a car before. Includes details on Engines; Air Con- 
ditioning; Axles; Bodies; Manual & Power Brakes 


and Steering; Clutches; Cooling 


Electrical & Fuel Systems; Std. & Automatic Trans- 
missions; Overdrives; Universals; 
—and all the rest, It's a comprehensive, easily under- 
stood training manual for beginners—a real time- 
saver for experienced mechanics. 


somblies from tansmissions to. electrical sys- 
tems or searching out engine noises, ete. 


DOWN-TO-EARTH SERVICE TRAINING 


YOUVE EVER TRIED? 


Completely new and different! 
Easier to use! 
Easier to understand! 
« + « BIG TROUBLE SHOOTING SECTION 
HELPS YOU FIND EXACTLY WHAT'S WRONG 
WITH CARS EASIER, IN LOTS LESS TIME! 


© Covers all leading U.S. models for 12 years... 


© All foreign cars sold in U.S... . 
© Plus tune-up and front end specs for 125 U.S. trucks 


Glenn's giant Auto Repair 
Manual in the new 1961 
tion weighs over 4 Ibs. It has 
1100 big ‘pages; over 3000 spe- 
cially taken “here's how” pic- 
tures; and hundreds of thou- 
sands of ir facts covering 
prgetically every part of every 
car, truck or foreign car 
you might want to tune-up, re- 
pair or rebuild. Published by 
Chilton — world’s largest auto- 
motive publishers. 


THOUSANDS OF CAR REPAIR FACTS . 


Almost 100 pages and 348 pic- 
tures—the most comprehensive 
section of its kind ever pub- 
lished —show how to service 
and repair modern carburetors 
and fuel injectors. 

A big electrical section in- 
cludes both chassis and acces- 
sory circuit diagrams. Over 100 
current foreign cars by 35 mfrs. 
are covered. There is a big 
Volkswagen section. 


. Arranged 


explained, illustrated and indexed for your convenience 


‘The largest selection of worn 
parts pictures ever assembled 
shows where to look for wear 
in parts—and exactly what it 
looks like when you find it. 
All pictures are so closely 
keyed to text that you're seeing 
what to do while you're reading. 
Disassembling and reassem- 
bling; cleaning and inspecting 
are ‘fully explained. You get 
clearance and tolerance data 


right with these instructions— 
NOT somewhere else. 

Shortcuts and cautions are 
pointed out. Easily understood 
demonstrations of bench ad- 
justments and on-the-car repair 
procedures save you loads of 
time and work, From begin- 
ning to end, Glenn's gives you 
needed information the way 
you'd like to have it! 


helps you locate the PRACTICE 7 DAYS FREE! 


it does for other 


if you've never fixed 


; Power Accessories; 


Drives; Tune-ups 


new 1100-page Auto Mepair Manual for 7 
CASTTNATION. Tl hen rome $27 da, 
mth ater, and 

He dostage) a month after that. Otherwise, 1 will retum, 
Mantal: postpaid. 


Money” sromptly 
romptty after 7 


al payment of $1.05. (plus 


id Chilton 


CASH FOR YOU- 


Electric APPLIANCES 
Learn at Home * $3 to $5 an Hour 
Spare Time, Full Time * Be Your Own Boss 


REE BOOK tells 

‘profitable business you ean 
Tun ~ right at home. Repair 
Electric Appliances, using 
imple tools: Pays 63-48 an 
‘CASH IM ON THIS BIG BOOM 
400 MILLION Appliances are 


jout easy, pictured instruction — 
Sacked by 45 years of success 
In hhome-training — prepares 


month spare. time. 
extra charge, you get, Appii~ 
‘Shee Tester: too, Pings trou 


in'American homes rent 
Ree ames Wea! ble-spots, checks your work 
You make good money doing Bost 
it-tn your basement, garage, 


even" Jour kitchen: 
‘QUICK WAY TO GET STARTED 
Por leas Uhan 20¢ 8 day OUF 

J MATIONAL RADIO INSTITUTE, Apples 

1 dept. ass," Washington 16,0. €- 

| send tise Beak, Tree Avpuance Repair 
Gourse Keaton. Am interested tn 

1 Cr Spore Time ternings [) My Own Busines 

Better Sob 


to'pay' for tuition and’ tool 


LOCKSMITH 


‘Add 50%-100% to YOUR INCOME with 
=) easy spare time earnings. Cash in on nation- 
wide shortage — trained locksmiths in 
demand! Quickly step into a big-pay oppor- 
tunity job —high-profit shop of your own. 
Earn Extra Money RIGHT AWAY! All 
Special Tools, Supplies Furnished FREE. 
‘Age, education, minor physical handicaps don’t 
matter in this growing trade. You can quickly 
qualify as a skilled locksmith. Study at home as 
little as one hour a week. Gain practical experi- 
ence through well-illustrated lessons. Do real 
jobs on car locks, house locks, padiocks and 

‘safe locks, under the guidance of experts. 

Neiie, MAIL COUPON FOR FREE BOOK 
For a future as your own boss or in a high-pay 
job, write now for FREE illustrated book! 

Only school of ts kind. Lic. State of NJ. 


NY 


Just a tow 
oe 


FEA THLE Ql holo nd Su 


‘Approved (Div. Tech. Home Study Schools) 
for Vets, Dept. 209-1, 150 Park Ave., E. Rutherford, NJ. 
‘—— MAIL COUPON NOW! ——————y 
LOCKSMITHING INSTITUTE, Dept, 209-1 
vs 150 Park Avenue, E. Rutherford, N.J. 
Please send Free Illustrated Book’ without obligation. 


(Print here) 


Zone_Stat 


‘i Saran sar | 


tog ie 


‘Check if Veteran 


10! 


-+- with NO 
outside 


FURIES AIR 
= 


BANISHES COOKING ODORS, removes 
smoke, grease—even pollen—by time- 
tested scientific miracle of recircula- 
tion through filters of Activated Char- 
coal—the substance that purifies air 
in atomic submarines, 

Self-contained pucTLEss woop per fouse 
‘mits total freedom in kitchen design. tioned ai. 
THE DUCTLESS HOOD CO., INC. 
601 Plandome Ré., Manhasset 9, N.Y. 


BARBELLS 


deed. 


or teat: 


‘mal 
SEND FOR FREE CATALOG, 


secant te 
FREES, 
C 


Lyndhurst 5, New Jersey 


TAD 


Ms, you'se ever haat 


Si gt Couls 


Eom $125 Por 
Week ond up 
AUTO DIESEL 
MECHANICS 


MEN WANTED 


in our shops 
vy of cur grodu 


EL COLLEGE 


LOANS by mail 


$100-$600 . . . . to responsible borrow- 
ers anywhere. Confidential. Easy payments. 


Write UNION FINANCE 
Dept. PSD 323 E. Camelback Phoenix. Ariz. 


Please Mention Popular Science 
When Writing to Advertisers 


NEW BENSEN GYRO-COPTER 


== Plans and kits for one-man “Spirit 
of Kitty Hawk" now available. Easy 
fo build and fly. S-view drawings, 
specs, photo $2'0r simpler Copter 
Glider $1. Order today! 
BERSENCAIRGRAAY CORP 
Raleigh-Durham Airport, “Ral 
NAM 


Ear 
Wc, 
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Learn PACKAGING! 
maxeto 2500% PROFITS ar nome 
you rs WE DO TOUR SELLING! 


Package products at home for nafion= 
wide sales force. You pockoge bulk 
Items in your own home. We do your 
Y sslingcoortto-coost FREE’NoSelling 
Plan revecls thovscnds fl. spore time 
big profit opportnites for beginners 
inselt-servee pockag- 
ing, contract pockog- 


GeT 
INTO 


PHOTOGRAPHY 


A th NE 
Ae NEN "2. SEASON” 


LEARN CRIMINAL 
INVESTIGATION 2¢home 


Prepare for an exeting Jo, sod pay, tocar 


POWERFUL NEW INVENTION, ONLY 2” LONG 
SHOOTS THRU 100 
ae THIS BOOK! 


GUARANTEE 


motorists 
who 


appreciate 
quality 


ask for... 


To protect their investment 


The superior quality of Kendall Dual 
Action or Kendall SuperB Motor Oil 
will keep your engine operating 
smoother and quieter. The same 
quality protection assures less wear, 
less need of repair — and millions of 
motorists have proved it. 


REFINED FROM THE CREAM OF PENNSYLVANIA 
CRUDE Ol 


Kendall Refining Company 
Bradford, Penna. 


EARN $10,000 A YEAR 


(ELECTRONICS 
( AUTOMATION 


of students, com- 
ectronica ‘Techni 


CO DIESEL 
auto 


‘The average starting salar 
pleting our FCC. License, 
Gian ‘Course, and those completing our Di 
‘Automotive ‘Training, ia $4,300 per Year. 

After becoming familiar with the industry, 
their salary usually increases to $6,000 oF $7,000 
per year. 

After they become senior technicians, or 
master. mechanics, they cam earn’ $8,000 to 
$10,000 per year. 

When they become specialits, or a part of 
considerably more. a 

RESIDENT SHOP TRAINING is easier and costs leas 
than you may think! We provide you with 
housing and part-time jobs while in echoo!, plus 
free nation-whle placement service for graduates 
Check ~ ‘obove in which you are interested ond mail for 


[FREE BOOKLET Bmby 


New Table Top Invention Puts You In.. 


PROFITABLE RUBBER 
STAMP BUSINESS 


pS CATALOG: 


for 1 full ye: 


Licensed by 


Processing of KOOACHROME <\i\sin kos 
AT DISCOUNT PRICES 


KODACHROME (5400 


Iét 
8mm ROLL OR 
mm 20 EXP, MTD. 
MAGAZINE 15 
MTD. 1.15 

SEND FOR FREE MAILERS ond 
our big FREE CATALOG of all | 
Processing, Film ond Equipment 

‘ot DISCOUNT PRICES! 


SOLAR 


4247 S. Kedzie 
Chicago 32, Ill 


CINE 
PRODUCTS 


$10.95 COLOR DIAL TELEPHONES 


Factory rebuilt Western 
white, beige, Ivory, pink, 
blue, ‘If 4 prong plug i 
add $2.00, Fully 
Jor free list, AU shipmen 


SURPLUS SAVING CENTER 
Dept. 9AL 


ogee abies 


Reveals 200 Ways 
to Make Extra Money 


‘ODAY for next § 
‘Send ne money just name, 


OPPORTUNITY, #80. Dearborn, Dept 1, Chicago 10, 


MORE INCOME . 
and_ Greater 


MORE PRESTIGE 
PERSONAL Success! 


rhee/ 
[ong 
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Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after ense, while gently relieving 
pain, actual reduction (shri 

Most amazing of al 
thorough that suffere 
statements like “Piles 


ade astonishing 
lave ceased to be a 


problem!” 

The secret is a new healing substance 
(Bio-Dyni overy of a world-famous 
research institut 

This subst 


‘orm under the name 


ponttory or ointment 
for it at all drug 


‘reparation H®, Asi 
counters, 


TELESCOPE 
25X-45X-75K 


$378 


5 POWER 


SY, OF retail prices 
of comparable 

16/9 accordions 
IMPORTER TO You! 
}) Buy DIRECT from World’s Largest 


It's Like Having Factory 
Experts Right 
Beside You... 


cor an Expert Mechani¢ — You Can 
“Breeze Through" Any Repair Job— 
Quienty — easity — RignTI 


totes. YousCAiea ev wroagl 
1,100 BIG PAGES ~ 2,850 PICTURES if, 5) L008 


See ae 


MOTOR BOOK DEPT. 
Desk 129, 250 W. 55 St., New York 19, N. ¥. 


NEW— POCKET SIZE INVENTION HELPS 


BRAND NEW oe, 
LAFAYETTE » HYPNOTIZE 
ELECTRONICS YOURSELF or OTHERS 


IN MINUTES! 
MUST WORK OR MONEY BACK! 


1962 


CATALOG 620 


Ws Bigger and Batter 
Than 
340 giant: cata 


a 
og from the world's lead- 
ing supplier of electroni 

and stereo hi-fi equipment. 


Fs sierra cer ci s H ORTHANI Di 


technicians, engineers, students, hobbyists, serv: 

Teemen and dealers, Thousands of items at lowest SPEEDWRITING, 

money-saving prices — featuring LAFAYETTE KITS 
« the best value for your money any day. 


‘SPECIAL! NO MONEY DOWN 
with Lafayette’s NEW EASY-PAY PLAN. 


MAIL THE COUPON TODAY FOR YOUR FREE CATALOG 
LAFAYETTE LOCATION 
ew 0 erry 
NEWARK @ PLAINFIELD «PARAM 
1 Electronics ee no ! 
190, Jamaica 31, W. 
the FREE 340-9. 190% catalog 620. 


you can always 


BE SURE OF A JOB 


Institute of Hydraulic “ack Repair 
P.O. Box 50, Bloomfield, N. 


FOLEY SAW FILER Buy and Hold 
Sees Eig U.S. Savings Bonds 


320 20: 28:33. PLANK & SONS FREMSEEINS OEVEL OD EL 
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S PROTECT YOURSELE< 


with this Fountain Pen-Type POCKET 


TEAR GAS 


DEVICE...S1S VALUE 38 Special Col 
Exp, Additional 
ci 


> shells $0 ea, 
wth T sh 


Nebel Pites 


HANDCUFFS 
0 


pocket clio 
SEND CHECK OR 
MONEY ORDER. NO CoD's 


You Can Have a 


HE-MAN VOICE 


STRENGTHEN your voice this testad, 
Sclonuitc way. Yes—you may now bo 
able to improve the POWER of Your 
‘Speaking and singing volge in the 
Petvaer of "your room Sell-tealning 

fessons, mostly silent. No music re= 
aulred: 


FREE BOOKLET 
Write today for Eugene Fouchtinger's 
great Wookiet “How to Develop. a 
Successful Voice." It's absolutely 
FREE! You must state your ge, Hooklet mailed postoald in 
plain sealed envelope, No salesman will bother You Send Your 
Rame and age Te ve 


Blackstone School of Law, 307 N Michigan ‘Ave. 
Founded 1890 Dept. 126, Chicago 1, Illinois 


eo, Repanr any watch 
F] . . . SWISS OR AMERICAN 


CHICAGO SCHOOL OF WATCHMAKING 


2390 Wilwskar, Dep. 471, Chicge 4, 
& at Home 

MANY FINISH IN 2 YEARS 
No classes. No time wasted going to and from school. 
ropresxas fast as your time and abilities permit. Standard 


texts supplied. Thousands enroll each year in this 
G4-year-old school. Send for FREE descriptive booklet. 


To guide you to a 
successtul future In 


ELECTRONICS 
RADIO-TV 
COMPUTERS 


ELECTRICAL 
ENGINEERING 


‘This interesting pictorial booklet tells you 
how you can prepare fora dynamic career 
as an Electrical Engineer or Engineering 
Technician in many exciting, growing 
fields: 

MISSILES + AVIONICS * AUTOMATION 
SALES * DEVELOPMENT 
ELECTRICAL POWER * ROCKETRY 
RADAR * RESEARCH 
Get all the facts about job opportunities, 
length of study, courses offered, degrees 
you can earn, scholarships, part-time work 
— as well as pictures of ‘the Milwaukee 
School of Engineering's educational and 
Fecrestional faciliGes Wo obligation — ive 

yours free. 


MILWAUKEE SCHOOL OF ENGINEERING 


MAIL COUPON TODAY 


‘electrons _(] RadioTV Computers 
Electrical Engineering (] Mechanical Engineering 
Nem se pane A 

je 

City. Zone... State__. 


Or Fim littl for veterans education bene, 


ws-117 
Rewemooe 


‘Superior’s New Model 70 UTILITY TESTER® 
FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS - AUTOMOBILES - TV TUBES 


As an electrical trouble shooter the Model 70: 


“HOW-TO” 
HANDBOOK ON 
GLUING 


NEW 12-page Elmer's Wood-Gluing handbook gives 
you details on gluing for heavy construction, home im- 
provements, cabinets and furniture, models and toys, 
sports equipment. Contains hints, tips, and shortcuts. 
Includes drawings, as well. Tells you what glue to use 
indoors and out. Send stamped, self-addressed en- 
velope for your free copy. Elmer, The Borden Com- 
pany, Dept. PS-31, 350 Madison Ave., New York 17, 
N.Y. (Available in Canada.) 


Catalog or 2100 No Novelties We We 


Y Earn HIGH WAGES asa 


HEAVY ae OPERATOR 


and years of future security in the multi-billion 
dollar construction industry, in this country and 
Overseas! Actual field training at National, the 
original school of heavy equipment_operation, 
teaches you how. For men ages 17 to 56. Amount 
of previous . No correspond- 
fence courses, no series of required home-study 
lessons in advance of training. Train on school 


‘owned diesel-engined machines at National's huge 
proving ground in North Carolina. 

VA APPROVED. BUDGET TERMS AVAILABLE 
Write TODAY for FREE catalog. No obligation, no 


OF HEAVY EQUIPMENT OPERATION Di 
P. ©. Drawer 1686, Charlotte, N. C. 
Please tend me FREE illustrated schoo! 
plete information. 


paar eit 


Earn this high rate 


POLAROID CAMERA KIT 
Free with $3,000 Account 


G.E, CLOCK RADIO 
Free with $1,000 Account 


G.E, ALARM CLOCK 
Free when opening account “Ye 
for $100 of more, 

63 YEARS - 1908-196) 


CITY SAVINGS 


ASSOCIATION 


Avenue + Chi 


MANUFACTURE this BEAUTIFUL 
OUTDOOR FIREPLACE 
in YOUR OWN BACKYARD 


2 "monutocturs 
mediately for fall 


“TOOK IN $217 


FIRST 10 DAYS” 


Some make more, some less... 


We help you to start Your [ 

| Own All-Year Business | 
Make Big Money! With 
our easily operated, 
highly efficient Wali 
Washer, Charles Stelle 
took in $217 in first 
ten days. E. L. Goss 
took in more than & 

,000 in one year.G. | 
H. Jones wrote, “I ABs 
| made a net profit of $1200 on one job.” And 
no wonder—this machine washes walls 6 
times faster and better than by hand and 
with no mess—no drop cloths needed. 

Your Money Making Opportunity » We 
want more men to go into this profitable 
business for themselves and enjoy inde- 
| pendence—freedom from layoffs and bosses. 

ustomers everywhere —homes, offices, 
schools, churches, hotels, etc. How much 
you earn depends largely on you. What you 
take in is mostly profit. No need to rent 
shop or office; operate from home. Can start 
spare time until your full time is justified. 
Lose No Time—Send Coupon Today for All the Facts 


FREE 


OOK! MAIL COUPON TODAY 


VON SCHRADER MFG. CO. 
911 “W" PL, Racine, Wisconsin 

Send at once (no obligation) your FREE booklet * 
containing information about your WALL WASHING 
macuive und how I can start my own permanent, 
Profitable business. 


LEARN MEAT C 


AT NATIONAL 


Pay After Graduation 


‘The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks, YOU LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 


For beginners or men with experience. Get a profit- 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help, Thou- 
sands of successful graduates. 

Buying, cutting, percentage, pricing, advertising, 
selling, ete, A complete retail meat education. 
National School established 38 years, Get National 
training NOW. Pay your tuition in easy monthly 
payments after you graduate. Send coupon for FREE 
40 page school catalog — TODAY. G.I. approved. 


UTTIN 
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{Nationa School of Mea! Cutting, In, Dopt.51-W, Todo 4, Ohio | 
| Send me your FREE school catalog on National Training at 
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'AUTOMOBRE MECHANICS GUIDE. 1132 Poges___$ 6.00 
HOME APPUANCE SERVICE GUIDE. B44 Peper 8.00 
TV & RADIO SERVICE LIBRARY. 2 Book Ser 
HANDY BOOK OF ELECTRICITY. 1057 Poges 
PLUMBERS & STEAMFITTERS GUIDES. 4 Book 
CARPENTERS £ BUILDERS GUIDES. 4 Book Set. 
DIESEL ENGINE MANUAL. 640 Poger. 
WELDERS GUIDE. 408 Pages 
MATHEMATICS MADE EASY. 672 Poges 
MACHINISTS & TOOLMAKEES WANDEOOK. 1250 Fas. 
WIRING DIAGRAMS. 204 Pages 
REFRIGERATION £ AIR CONGITIONING, 1360 Popes 
UUBRARY. 10 Volume Set 


ELECTRIC MOTOR GUIDE. 1056 Popes 
(OM BURNER GUIDE. 416 Pages. 


RUPTURED 


BE FREE FROM TRUSS SLAVERY 

Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worrles. ‘Then Why Do you 
pat up, with wearing « griping. chafing and tnsanitary 
fruss the balance of your life? If you do, it will NO’ 
be through necessity but through choice on your part. 

‘Now there iss new modern Non-Surgical treatment 
that is designed to permanently correct rupture. ‘These 
Non-Surgical treatments are s0 certain, that a Lifetime 
Certificate of Assurance is given. Write today for our 
New FREE Book that ives facts thet may save you 
painful, expensive surgery. Tells how non-surgically 
you may again work, live, play, love and enjoy life in 
the manner you ‘desire. ‘There is no obligation. 
Excelsior Megical Cline, Dept. H6224, _ Excelsior Springs, Ma. 


SMUT METAL PATTERN LAYOUTS. 1152 Popes 

‘SHEET METAL WORKERS HANDY BOOK. 448 Popes — 
‘DOLT-YOURSELF ENCYCLOPEDIA. 2 Rook Se 

WUDICTIONARY. 712 Poges 
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FIBERGLASS or PLYWOOD 


$41.95 Up: EASY TERMS», Write Now 
FREE CATALOG | 
50 Models 8-22 ft. | 
Cruisers, houseboats, run- 


jes, fishing, 


Supplies, Wailers. WRITE TODAY. 


TUGER BOAT 


9200 Access 


| STEPIUP t toBENJAMIN’S 


DISCOVER the BIG DIFFERENCE that EXPERT 
CRAFTSMANSHIP can Make in Your 
SHOOTING PERFORMANCE and FUN! 
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BENJAMIN AIR RIFLE CO.,852 MARION ST. 
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GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


¥ou do no drillin no taxes, may realize a 
king-size profit without ever leaving home. Write 
for free map and literature. 

AMERICAN OIL SCOUTS, Dept. PS 
619 Coxcade Building Portland 4, Oregy 


For Boys 12 to 16 
15 WAYS TO MAKE MONEY 


Fifteon 
detailed 
hooklet 


oven ways to carn money, 

strated 
back "guarantee of 
'$1.00° to: Waybeth 
12. P. 0, Box 


GOOD | 4ow repair them at home in 8 minutes 
‘Amazing PLATE-WELD repairs clear by 
—holds like new or your money back 
‘or send $1.98 plus 22e handling to 
Feed A Refugee 
War and political refugees over- | 


California, 
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seas urgently need the direct 


FALSE TEETH BREAK? 
| Your Dollar Will 
help, the personal encourage- 


ment, of CARE food packages— | 
| $1 for 22 Ibs, of farm staples, 
Delivered In Your Name. Mail | 
| your dollars to “Refugee Cam- 
CARE .. 


paign,” - today! 


660 First Ave. 
New York, N. Y. 
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Rotary Blade Grinder—hollow 
‘grinds any rotary mower blade, 
Cutlery Knife Grinder—sharp- 
either round of cup wheel. ens cutlery, tools, scissors. 


Send for free, money-making details! 
‘The FATE-ROOT-HEATH Company + Dept. PS-: 


ONVERSATION 


. « « How to be Interesting 


Improve your personality, increase your success by 
learning how to tall well. Simple techniques used In 
everyday conversation can pay you real dividends in 
reater popularity, poise. self-confidence: shows you 
jow to make good impression in, business, social fife. 
Complete Course ONLY $5.95, postpaid 


‘This brand new self-study instruction comes 
Fund new selt-atudy Instruction to, you ‘age 


FREE 
Catalog, 


‘SAVE 
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for 1 full year 


li) from Radio Shack 5 
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DETROIT 


REPORT 


By Devon Francis 


Small Car, 
Big Plans 


[He inside story of Ford Motor Co.’s 
strategy in bringing out its VW-size 
Cardinal reveals a more ambitious goal 
than anybody had imagined. 

Officials at GM and Chrysler Corp. 
privately insist that most Americans 
don’t want cars any smaller than the 
current compacts. That explains the so- 
called senior compacts that are coming 
out this fall. 

But Ford has gone confidently ahead 
with its program. The low-priced, simply 
engineered Cardinal is being groomed to 


challenge Volkswagen as the No. 1 car in 
the world market, which has much greater 
potential for growth than the U.S. market. 
Sales will be pushed harder in Europe, 
South America, Africa, Australia, and 
Canada than in the U.S. The car will be 
shipped knocked down to some of these 
areas; in others it will be manufactured 
almost completely. Cardinals sold in the 
US. will be partially built in Detroit. 
There has been considerable foot- 
dragging at GM and Chrysler about de- 
veloping Volkswagen-type cars. Some of- 
ficials at these companies still don’t 
believe Ford will make the move. Never- 
theless, both companies have developed 
prototype cars, and it’s generally believed 
they could begin producing them a few 
months after the Cardinal goes into pro- 
duction—if demand were strong enough. 
American Motors, although sticking with 
its existing cars, is, like Ford, also mov- 
ing energetically into the world market. 


Wankel engine fires up. A trade 
source reports that Curtiss-Wright will 
begin marketing its line of rotating com- 
bustion engines early next year with a 
two-rotor, 70-hp. marine engine. 

This will be followed shortly by a 
three-rotor, 105-hp. unit and a four-rotor, 
140-hp. engine. These are also for marine 


Off-on fan. One car maker is develop- 
ing a new type of liquid cooling system 
for a small car that would eliminate the 
large fan and radiator in front of the 
engine. It would be replaced by a small 
radiator and an electric-motor-driven fan 
that would operate only part of the time. 
It could be located in some out-of-the- 
way spot. 


use. Reportedly, they will weigh about 
24 pounds per ‘horsepower and will be 
priced somewhat below present marine 
power plants. 

Industrial and tractor engines will fol- 
low the marine units, Contrary to re- 
ports, the lubricant for these engines will 
not be added to the fuel. 


While admitting that all the cooling- 
system problems have not been solved, 
an engineer in the program pointed out 
that this fan would operate only “on 
need.” Most cooling fans, he said, oper- 
ate more than necessary—reason for the 
increased popularity of variable-speed 
fans, which rotate much more slowly at 
high vehicle speeds. 


Bits and pieces. Volkswageners can 
now buy a factory-rebuilt engine at sav- 
ings up to 43 percent of a new one. . . . 
Although Ford deliberately avoided us- 
ing an aluminum engine, it is showing 
considerable interest in aluminum body 
panels. A good possibility for the future 
is an aluminum roof. However, aluminum 
is losing favor in the auto industry. Best 
example is Buick’s coming V-6 cast-iron 
engine. There is a growing belief that 
aluminum can do a fine job in certain 
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applications, but that it’s been oversold 
for some jobs that it’s not capable of 
doing. 

A long-range plan now under study by 
GM envisions much greater interchange- 
ability of components among its five car 
divisions for engines, transmissions, drive 
shafts, and differentials. Buick, which has 
plenty of manufacturing space, might be- 
come the “power-train” division, pro- 
ducing engines and other components for 
all divisions except Chevrolet. 


THE ‘61 FORD 


beautifully built to be more 
service-free...inside and out! 


@ Bold, imaginati 
features for the Ford Fine Car Family. 

Inside and out, the Ford Family of Fine Cars is designed to require less servicing than 
ever, with fewer oil changes, less frequent chassis lubrication, self-adjusting brakes and 
triplelife muffle: 

And inside each engine, too, Ford adheres to traditional high standards of quality by 
specifying Perfect Circle piston rings for original equipment use. Falcon, Comet, Ford, 
Mercury,Thunderbird and Lincoln Continental engines utilize the performance advantages 
of PC ring sets, custom-engineered to each engine's specific requirements. 


Vi PERFECT CIRCLE iite sings sno 'P108" Preter! 


engineering produces many new minimum-service 


Hagerstown, Indiana, Den Mills, Ontario, Canada 


You can light either end! 


Good-looking, Good-tasting, Good-smoking Pall Mall! 


Why does Pall Mall taste 
so good, good, good? Be- 
s cause Pall Mall's famous 
=) length of fine, good-tasting 
tobacco travels and gentles the smoke 
naturally—makes it mild—but does 
not filter out that satisfying flavor. 
‘That’s why Pall Mall tastes so good! 
good! good! Never too strong. Never 
too weak. Always just right! 


Enjoy 


satisfying flavor...so friendly to your taste! 


WERE’S WHY SMOKE “TRAVELED” THROUGH FINE TOBACCO TASTES BEST 
1 You get Pall Mall's 2 Pall Mall's famous 3 Over, under, around and 
famous length of the length travels and gen- through Pall Malls fine, 
finest quality tobaccos tlesthesmokenaturally. good-tasting tobaccos — 
‘money can buy. Travels it ‘and makes it mild! 


Outstanding...and they are Mild! 
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Let’s Get 
Rolling 
onCar Safety! 


e to stop fe 
for you 


be made 


They 


und. 
nd ehild: 


ki 


400,000. 

Conservatively, thi could be cut « third to a 
half by simp) already know would work. 

This month 
lar Sei 
ests that h 
he blame 


Everybody deplores the slaughter on our highways. 
Everybody knows how to prevent it. Yet nobody does. 
Here is the painful truth about a national disgrace 


By Martin Mann 


AST winter, to the sound of trumpets, 
Detroit issued a big announcement: 

The ’62 models will be equipped—at 

no extra cost—with anchorages for seat 
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belts. “Anchorages” means four extra 
holes in the floor. Front seat only (ex- 
cept on Lark). No belts—these you buy 
extra. 

Can four holes in the floor save one 
single life? Or is it like fitting out ocean 


pile at left, barely recog 


liners with davits, but expecting the pas 
sengers to come aboard carrying their 
own lifeboats? 

Maybe you can’t blame people for hail 
ing this as a great advance in auto safety 
But thet so much is made of so little re 
veals how unreal the situation is. 

Modern cars are more convenient and 


What's Detroit’s side 
of the story? 


Auto makers answer 
industry's own experts 


NEXT MONTH 
back. The 
reveal the inside story of what can 
and cannot be done to make 
safe 


COMING SOON Popular Science 
reviews the brand-new 1962 models. 
How saje—or dangerous—are they 

You'll get a frank critique from Paul 
Kearney, nationally known author 

ity on auto safety 


able as a car, broke a leg. Driver of No. 73 walked away. 


attractive than ever. They are also safer 
But they not nearly safe enough. 
Worse, they are not as safe as we know 
how to make them! 

Whose fault is it? Everybody's. ‘The 
driving public insists on thinking that 
accidents happen to somebody else. Safe 
ty gets no more than lip service. Per. 
haps most guilt stains the Government, 
which has known how to cut the death 
toll but hasn't—so far—chosen to act 
After all, those lifeboats don’t hang from 
ocean-liner davits because of shipowners’ 

CONTINUED 


are 


WHY THE RACING DRIVERS CAME THROUGH: 
Their cars—stock '61s—had been made safe 
with harness, roll-over cage, locked-shut doors, 


Staged crashes point 
changes that can save lives 


Precisely managed hheadon collisions at 
UCLA's Institute of Transportation and 

Traffic Engineering convict murderous 

auto designs. Just a little ash tray “killed” 


dummy hoto), even though seat 
belt eld peered el unit 
is anol ler because it is 


Tight, shearing Off nove atl tearing chest 


benevolence; Federal law requires that 
they be there and specifies every detail 
of their construction down to the screws. 

“The only way to solve the traffic- 
safety problem,” concludes Dr. Daniel P. 
Moynihan of Syracuse University, “is to 
establish a Federal automotive agency 
that will develop and then prescribe safe 
designs for automobiles.” 

Maybe so. Alternatively, the auto in- 
dustry might be given an opportunity to 
set up and police its own safety code 
under an exemption from the antitrust 
laws. 


The big boondoggle 


Uncountable millions of dollars have 
been spent in the name of automotive 
safety. Propaganda agencies beg you to 
go slow and scare you with mor! 
dictions. Universities pursue the scientific 
method: Cornell collects _ statistics, 
Harvard probes in depth, UCLA and 
Minnesota smash cars. The auto industry 
tries all approaches. The cops write 


The 10 steps that will 
make cars safe 


« These additions immediately (they are 
: options now): 
= Seat belts 
: 2 Padding on dash panel and wind- 
. shield frame 

3. Outside mirror 
‘These additions as soon as designs can 
be changed: 
apabls: steering mechanism 


5. Hea 
ey a knobs and handles 
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tickets—and radio for ambulances to haul 
away the bod 

Mids vast. offecd i usopordinaled ian 
timid. Some of it is plain boondoggle. 
Yet it has proved many useful facts (if 
anyone will use them) : 

© Propaganda accomplishes little or 
nothing. Every year the safety posters get 
bigger—and more people get hurt, even 
though accidents-per-mile driven have 
gone down. 

© Safety can be furthered by many dif- 
ferent actions—sensible policing, stricter 
licensing, better roads, more intensive 
education. 

© But the fastest way to get results is 
to redesign the car. 

If you could just keep car doors from 
flying open in crashes, you would save 
5,500 lives every year. That's been known 
since 1958. 

Improvements in the car take effect 
quickly. A change made in 1962 will be 
in half the cars on the road within seven 
years. Remaking the highway system—a 


‘These improvements as fast as they can 
be checked out: 
8. Clear view of the road. 
standardized windshields that don’t 
reflect dash panel; effective wind- 
shield wipers, washers, and defrost- 


2 


high-visibil 
able stop and turn signals 
). Responsive control 

more precise handling; quicker, surer 
brakin; 


favorite safety proposal—would take gen- 
erations. 

Improvements in the car benefit every- 
one—young and old, driver and passenger, 
skillful and clumsy, on every road. No 
other safety strategy does. 

But the clinching argument for crash- 
proofing the car is absolute necessity: 
Accidents are inevitable. The figures 
show that at least one-fourth of all cars 
will be involved in accidents that hurt 
or kill people. 


It can be done—now 


Poputar Scrence asked safety experts 
from government, industry, and the uni- 
versities these direct questions: 

Can reasonable standards of design for 
crashproofing cars be set? 

They said: “Yes.” 

Would it take long? 

They said: “A year or 18 months.” 

Would safe cars cost more? 

They said: “Yes, But $100 would cover 
the important items.” 

Would it be worthwhile? How much 
could deaths and injuries be reduced this 
way? 

‘They said: “A great deal—a third or 
more.” Prof. James Ryan of Minnesota 
said: “Fifty percent.” 

‘These men are not spouting opinions 
off the cuff, They have the facts. 

Back in 1954—that’s seven years ago— 
Cornell’s Automotive Crash Injury Re- 
search proved that an automobile is a 
strong suit of armor. UCLA's crash tests 
confirm this. The awesome impact of a 30- 
mile-an-hour head-on collision—100 Gs, 
100 times the force of gravity—is largely 
absorbed by the crumpling metal of the 


car. The driver gets only 30 Gs. But he 
has to keep his armor around him. 


How to doit 


Seat belts strap the armor on. Seat 
belts work. A meticulous comparison of 
9,000 people involved in accidents in 
California showed that belts reduced bad 
injuries by one-third. 

Door locks should hold that armor 
around you. Better door locks work. The 
new types introduced in 1956 have re- 
duced accidental openings by a third, and 
associated injuries by 11 percent. But 
recent studies reveal that some of the 
new locks are much better than others. 
Today’s best door lock reduces acciden- 
tal openings by only half. Surely Ameri- 
= engineering talent can do better than 
this. 

And the armor can be beefed up. A 
roll-over cage—a steel framework sur- 
rounding the passengers—would be much 
safer than flimsy roof supports. 

Yet a sad fact remains; The armor 
itself hurts people in car crashes—un- 
necessarily. They are smashed by the 
steering assembly, battered by dash panel 
and seat backs, impaled by knobs and 
handles. We know these facts scientifi- 
cally—and continue to make, license, and 
buy cars containing known instruments 
of death and disfigurement. 

The steering assembly was convicted 
years ago as a deadly murderer. It still 
crushes people, accounting for more 
“moderate-to-fatal” injuries (eight per- 
cent) than any other single cause. The 
dished steering wheel, introduced with 
such fanfare six years ago, hasn’t solved 
the problem. It helps only a little. Col- 


CONTINUED 49 


They knew how to make ’em safe 


“SAFETY INTERIOR! Instrument panel controls 
are recessed «. .. Nothing to bump or tear.” That 
was what the ads said about the DeSoto way 
baek in 1997. And the ads were right. Recessing 
knobs and handles is foolproof, low-cost protec: 
tion against many injuries. Experts have urged 
for decades that all cars be made this way. 


lapsible or heavily padded units would 
help a lot. Several designs are available. 

The instrument panel is lethal (four 
percent moderate-to-fatal injuries). But 
‘on most cars padding has been optional 
—at extra cost. Why isn’t it standard on 
all? Can elementary safety be an optional 
extra? In airliners, coach passengers get 
the same safety equipment that first- 
class fares do. 

Why are the backs of the front seats so 
often unpadded? This is the source of 
five percent of those moderate-to-fatal in- 
juries. Why is it legal to install ash trays 
at the precise spot where skulls are known 
to strike? 

Headrests can prevent whiplash from 
snapping your neck. With the rear-end 
collision on the rise, why are headrests 
an extra-price option on only a very few 
cars? 


[Continued on page 


... but that was 24 years ago. Look what’s happened now 


SHARP HORN ORNAMENT is criticized as danger- 
ous. When wheel spokes bend down in 


asl 
raised edges on button may cut driver's chest. 


HOOD OVER GLOVE BOX looks pretty, but its thin 
edge is considered a hazar 
dashes are smoothly 
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UNDERSIDE OF DASH is too low, experts claim. 
If passenger is hurled forward, knees may tise, 
hit "dash, forcing leg bone back to break hip. 


CONTROL KNOBS are located where they might 
stab knee or head of passenger. Most controls— 
but not all—are now placed behind wheel. 


SUSPENDED FAR BELOW GONDOLA, model Navy plane 
goes through “wind-tunnel” test with help from a big 
ZPG-2 dirigible. It hangs at end of 33-foot strut that's 
hydraulically retractable through bomb-bay door. 


PS PICTURE NEWS 


MOUNTED UPSIDE DOWN by means of 
slot in bottom of fuselage, 10-foot 


Blimp serves as flying wind tunnel 


Although the Navy has scuttled its dir- 


igible program, one airship has been 
granted a reprieve at Lakehurst, N. J. 
It will be used as a low-speed flying 


wind tunnel. Suspended from the 343-foot 
ZPG-2 on a hydraulically retractable 


eS 


Cart takes weight off shoulder . . folds for easy carrying. 


Collapsible cart for mailbags 
Because mail sacks are heavy when loaded, 
the postwomen in Amsterdam, Holland, have 
been supplied with collapsible carts. The wheels 
fake the weight when mail is being delivered. 
The carts can be folded compactly for carrying 
back to the post office when sacks are empty. 


Half-tread tires for big race 

Tread on the outside, bald inside. That’s how 
Dunlop made special tires for the Cooper racing 
car driven by Jack Brabham of Australia in the 
Indianapolis 500. The tires, designed for maxi- 
and traction, were mounted with the 


mum §] 
treaded half on the right side to provide grip 
on the all-left-hand curves. The bald section ex- 


tended tire life when running on the abrasive 
surface of straightaways. Brabham finished ninth. 


strut, large models of new 


from near sea level x 
particularly suited for testing models of 
planes for short takeoff and landing. 


lanes can be 
tested for control and stability at speeds 
from zero to 85 m.p.h., and at altitudes 


to 5,000 feet. It is 


Boarding-house reach 

Tough but light tubular steel 
was used for a 170-foot boom to 
extend the arm of the crawler 
crane above. With a 40-foot jib 
on the end, it has a radius of 
more than 200 feet, can reach 
nearly 25 stories in the air. It 
was designed jointly by Bucyrus- 
Erie Co. and Babcock & Wilcox. 


The 
Atomic 
Accident 
That 
Couldn’t 
Happen 


How scientific sleuths solved 
the baffling mystery of America’s 
first fatal reactor explosion 


By Alden P. Armagnac 


Ss. 
|Z Z 


BLUE flash lit up the circular room. 
There was an explosive concus- 
sion. From an atomic reactor gone 

berserk, metal pieces whizzed through 
the air. Death came to two men, and a 
third was mortally injured. 

That happened last January 3 at the 
National Reactor Testing Station, a 900- 
square-mile expanse of sagebrush-covered 
Idaho desert. The immediate scene was 
the 350-foot-square test site of Stationary 
Low-Power Reactor No. 1—a modest-size 
prototype of military A-power plants 
to furnish electricity and heat for remote 
Arctic radar outposts. 

It was our first fatal reactor accident 
—and the more stunning because this 
reactor was considered accidentproof. 


Did an unknown peril threaten the coun- 
try’s ambitious plans to harness nuclear 
power? Within 24 hours the Atomic En- 
ergy Commission launched a full-scale 
investigation. Now the report is in. 

This is the story of what eyewitnesses 
saw—and how the A-sleuths pieced to- 
gether the clues to the mystery blast. 

At four p.m. on Tuesday, Jan. 3, three 
young military men came on duty at the 
“SL-1” plant. They would be alone in it 
until midnight. All in their twenties, all 
qualified to operate the reactor, they 
were John A. Byrnes, Army specialist 
fifth class; Richard L. McKinley, Army 
specialist fourth class; and Richard C. 
Legg, Navy construction electrician first 
class. Just what they had to do was im- 
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After the mystery blast came heroic rescue efforts— 


0 Oy : 


EARLY PHOTO following explosion pecks be- 
tween concrete blocks at wrenched top of re- 
actor. On floor are spewed-out steel turnings 
and gravel, which served as shielding. 


portant, because it led to the accident. 

The reactor had been shut down—for 
one thing, to insert power-measuring 
wires through ports in its top. To open 
the ports, Tuesday's early-morning crew 
had disassembled the driving gear of the 
control rods. The daytime, eight-to-four 
shift had put in the wires. Now Byrnes, 
McKinley, and Legg were to reassemble 
the control-rod drives, so that the reactor 
could start up again next day. 

In the reactor-room ceiling above the 
busy crew was an automatic trouble-de- 
tecting device, wired into the NRTS 
alarm system. A fire, an explosion, or 
escaping radioactivity would set it off. 

‘At 9:01 p.m, the alarm sounded eerily 
in NRTS’ fire and security headquar- 
ters. Six AEC firemen, an assistant fire 
chief, and a security patrolman raced 
the eight miles to the scene in a fire truck 
and two cars. They got there at 9:10. 

‘ing breathing masks, carrying radia- 
tion meters, they entered the gate. 

Beyond two nearer structures loomed 
the tanklike Reactor Building, a window- 
less steel cylinder 48 feet tall—gaunt, 
still, outwardly unharmed. 

‘Toward it the firemen tramped, through 
the Administration Building and then 
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MASKED MAN with meter surveys radiation near 


Reactor Building, behind him, on day after 
accident, A small “radioactive plume” that 
drifted downwind was traced, found harmless. 


the Support Facilities Building, which 
housed the reactor’s remote-control room. 
No fire, no smoke, no one there. 

From the support building, a short pas- 
sage led to the foot of an enclosed stair- 
way which ascended the outside of the 
Reactor Building to its reactor room. 
In the passage the firemen stopped, as 
excessive radioactivity kicked over their 
meter needles. 

Reinforcements appeared—health phys- 
icists from the Materials Testing Re- 
actor site, 11 miles away, which Phil- 
lips Petroleum Company operates for the 
AEC. Two who arrived at 9:36, already 
in protective coveralls, reached the top 
of the stairs and the reactor-room door. 

Deadly radiation, There their meter's 
needle swung to its top reading—500 
roentgens an hour, enough r’s to kill an 
average man in an hour's . In- 
side it would be even “hotter.” They 
peeked in, saw no one, hastily retreated. 

Over NRTS’ radio network went the 
grim announcement: “Class I Disaster.” 

What had happened to the SL-1 crew? 
A check by radio dashed hope they might 
be at another site. The three men must 
be inside the Reactor Building. 

More help was on the way—but it had 


then sifting of clues 


farther to come. No one lives at NRTS; 
its daytime people were home. Most of 
them were in Idaho Falls, 41 miles away. 
So were the AEC’s Idaho Operations Of- 
fice; and the SL-1 headquarters of Com- 
bustion Engineering, Inc., which operated 
the reactor for the AEC and the Army. 
Raising key men there took 35 minutes. 
In cars barreling over U. S. Highway 20, 
they were speeding to the scene. 

Time was running out. If anyone 
was still alive in that hellhole of radio- 
activity, his exposure to radiation was 
rapidly nearing a fatal dose. But were 
there any survivors? Might a rescue 
attempt only swell the casualties? If 
the reactor had run away, it might now 
be hair-triggered—ready, at a slight jar, 
to lash out again. 

The dilemma ended with the arrival of 
four Combustion Engineering men. 
Quickly they weighed the appalling risk, 
the slim chance of saving anyone, and 
made a heroic decision: They were go- 


ing in. 

At 10:35, CE’s supervisor for plant 
operations and its health physicist en- 
tered the reactor room. Within two 
minutes they returned. They had seen 
two men, One was moving. 

Race against death. All four CE men 
and an AKC health physicist now braved 
the room’s perils, Working with desperate 
speed, in three minutes they put the liv- 
ing man on a stretcher, saw the other was 
dead, and were downstairs with their 
human burden. An ambulance took the 
rescued man to Highway 20. Meeting it 
there, an AEC doctor found the man 
dead—of a head wound he could not pos- 
sibly have survived. 

At 10:48 another heroic party, of two 
military men and two from Phillips, went 
in and saw the lifeless body of the third 
man—lodged in the ceiling. 

The second body was recovered 
Wednesday evening; the third, the fol- 
lowing Monday. Unabated, the radio- 
activity near the reactor proved as high 
as 1,000 r’s an hour, But advance plan- 
ning reduced exposures. Timed with a 
stopwatch, two well-rehearsed servicemen 
picked up the second body and were out, 
before their allotted 60 seconds was up. 


RUNAWAY-PROOF when control rods were con- 
nected to their motor drives, as pictured here, 
SL-1 reactor was found by probers to lack a 
needed safeguard when they were disconnected, 


LOOKING DOWN INTO SL-1, preaccident 
of core shows the cross-shaped housings in 
which the wide-finned, close-fitting control 
rods slid up and down. Sometimes they stuck, 


(lower view) were among those fished from bot- 
tom of water around core before the accident. 
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Jet-Powered Hydro 


JET engine that powered the old 

Air Force Shooting Star now hurls 
a giant hydroplane over the surface of 
Seattle's Lake Washington. Although de- 
signed for speeds of more than 100 knots, 
Boeing’s new Aqua-Jet isn't a marine hot 
rod—it's a floating test lab. The bow is 
forked to provide a recess in which 


LOBSTER-SHAPED HULL is formed of 9- and 11- 
ply African mahogany. Two externally mounted 
steel fuel tanks (faired into body behind 
jaws) hold 165 gallons of 80-octane gasoline. 
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models of experimental hull designs are 
suspended. While the propellerless hy- 
dro pushes the model through the water, 
a technician, riding alongside, checks de- 
sign performance by means of instru- 
ments and direct observation. 

This type of in-action research sup- 
plements the conventional tow-tank 


DRIVER'S COCKPIT is in starboard prow. Snug- 
fitting seat has padded flanges that bracket 
thighs to prevent bounce-out. Observer in port 
cockpit studies the model’s performance. 


Tests Model nintanasae 


method of testing. Together, the two 
techniques are to hydrodynamics what 
the wind tunnel is to aerodynamics. The 
11,600-pound, $25,000 Aqua-Jet is in- 
tended for straight-line, one-minute runs 
of 1% to 2% miles. The engine, mounted 
above the water line, operates exactly 
as it would in an aircraft. 


MIGHTY THRUST—4, 600 pounds—is supplied 
by Allison J-33. pure-jet en; by 
sound suppressors developed 
At 100 knots, output equals 


ALUMINUM SKIN on underside of twin forward 


2. 
COUPLING ARM, attached to cable-controlled 
actuator, keeps ‘twin, rudders peralel: Akemi hulls asares slenk, dorable surface, The Aqua: 


int hydroplane, has an overall 


num wedges at rudder corners act as skis to 
ent of 38 feet and a 17-foot beam. 
a7 


dampen fishtailing and provide planing points. 


The Car 
You Can’t 
Grease 


IT OPENS WIDE: There's no lack of access to 

the interior of the new little Renault, as you By R. P. Stevenson 
can see at top of page. Rear seat removes 

easily, converting car into a cargo carrier. 


FRONT-DRIVE gearbox is 
just ahead of the front 
axle, the four-cylinder, 
26.5-hp. engine just be: 
hind. The R4L model 
shown here is 143.9 in, 
long, 58.5 in, wide, and 
just a shade over 5 feet 
igh. Tt weighs 1,200 
pounds. All wheels are 
sprung independent, 
with long torsion bars 
and shocks. Mufller_ is 
under left front fender. 


TRAILING ARMS pivoted on 
chassis suspend the rear 
wheels, Transverse torsion 
bars, one behind the oth 

give’ the car a 96 
wheelbase on right side, 
but only 94.3 on left 


Lube points? You won't find any on Renault's new front-drive 


model. And the sealed radiator contains a year-round coolant 


SEALED cooling system is one of 
two surprises you find in the new 
Renault. A complete lack of 

grease points is the second. 

The car itself is a rugged but hand- 
some little front-driver that will now 
replace the 4CV, the famous “Quatre 
Chevaux” that this French factory has 


GEAR-SHIFT LEVER is placed at middle of dash- 
board to operate the control rod running for- 
ward above engine and down to the gearbox. 


been turning out to the tune of many 
thousands each year since 1947. 

In designing the car, the engineers 
had two objectives. First, they wanted 
a model with good styling and brisk 
performance that would still be eco- 
nomical to buy and operate. Second, 
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ENGINE in both Renault R4 and RAL is modi- 
fied version of the one used in 4CV and the 
Dauphine. Electrical system is six-volt. 
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1, GOLDFISH IN BOWL are set 
in center of backing sheet. 
Plastic film, on roll below, 
runs up into frame shown here 
raised behind the bowl. 


2, FRAME IS PULLED DOWN, cov- 
ering bowl with ic ‘film, 
Heating platen is pulled out 
on tracks at sides to seal the 
film around bowl and backing. 


INISHED PACKAGE can be 
ited without spilling either 
water or goldfish, Vacuum- 
used in pack- 


tic “film. 


seal metho 
aging many small objects. 


How to pack goldfish in their bowl 


The next time you move, forget the 
ehing barrels, boxed, and newspaper stuf 
ing. There’s ‘a machine that will do the 
work cheaply and efficiently, and leave 
less mess to be thrown away. 

Using polyethylene film on a backing 
of corrugated cardboard, it vacuum-packs 
anything from dishes, bric-a-brac, glass- 
ware, tools, shoes, condiments, and drugs 


to radios, and even goldfish in their bowl. 
Poly-Tite works on household current, 
unwinds plastic film from a roll, stretches 
it over the object to be packed, and heat- 
seals the film tightly in place. 

Mounted on dollies, it can be taken to 
a home in the moving van and operated 
by one man. It’s made by MfP Co. (Ma- 
chines for Packaging), San Mateo, Calif. 


New interior for Volkswagen “camp on wheels” 


A table that can be set up outdoors 
is one of the new features of the latest 
Volkswagen camper. The table’s stem fits 
into a detachable adaptor plate in the 
spare-wheel hub. The camper, a VW sta- 
tion wagon with living facilities, also 
boasts enlarged closets, a driver's seat 
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with revolving back that converts to rear- 
facing bench, an icebox, washbasin, roof 
luggage rack, hinged roof sun flap, birch- 
paneled interior walls, and door canopy. 
Price is about $3,000. A kerosene stove, 
chemical toilet, and the tent shown above 
are extra-cost equipment. 


PS FIELD TEST 


$40 Gadget 


Spots Police A 
Radar-But...: 


RADAR DETECTOR is completely self-contained. It is 
just clipped to. sun, visor, The only requirement is 


By Hubert Luckett 


JUDDENLY I heard a burbling sound 
above the faint noise of static com- 
ing from the device clipped to my 

sun visor. The sound changed to a squeal, 
rising in intensity as I drove. On the 
shoulder of the road just ahead, I spotted 
what I had been searching for all morn- 
ing—an_unobtrusive-looking black box 
mounted on a tripod. 

‘The squeal faded away as I passed it. 


A little farther along, half concealed by 
roadside bushes, were two uniformed 
patrolmen. One was squatting in front of 
a radar speed-meter recorder while the 
other kept his eye on oncoming cars. 

The radar detector worked. Just as the 
maker of this $40 gadget claimed, it an- 
nounced the presence of a radar beam by 
emitting a squeal from a tiny, self-con- 
tained speaker. 

The instrument, called Radar Sentry, 
is a palm-size unit powered by mercury 


conriNueD él 


CHECKING RADAR RECORD of speed after a trial 
run. This trip, capture zone was 350 feet from 
radar antenna; warning came at 400 feet. 


batteries. It clips to the sun visor or is 
held on the metal dash by magnets in 
its base. It “sees” through the windshield. 
A single knob turns it on and controls 
volume. The knob and speaker face the 
driver when it is operating position. 
The Radar Sentry is produced and sold 
by mail order pe Radatron, Inc., North 
‘Tonawanda, N. Y. 

Next question: Do you get a warning 
in time for it to do you any good? 

The double-check. 1 looped around 
on back roads and came through the 
radar surveillance zone once again. 
This time I noted carefully the exact 
point I heard the first burble and the 
beginning of the steady squeal. A soft- 
drink sign was my marker for the first, 
a mailbox for the second. I was travel- 
ing at exactly the speed limit—30 m.p.h. 
The two points were about 50 feet apart. 

On the next trip I drove at 10 m.p.h. 
over the limit until I heard the warn- 
ing, then braked quickly to about 28. I 
pulled over just past the cops. 

“How fast does the meter say I was 
going?” I asked 

One of them pointed to the last pip on 
the chart. “This says 25,” he replied. 

“That was after you got on the 
brakes,” grinned the other. “I had my 
eye on you and was sure we had a pay- 
ing customer.” 
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I was repeatedly warned in time to duck under 


“Do you mean you will only give a 
ticket if the red line on that paper says 
the speed was over the limit?” I asked. 

“Yep. That’s the only evidence we 
have,” he answered. 

Needed: quick reflexes. I watched the 
meter for a while as a number of cars 
passed. There was some variation in the 
point down the road at which the speed 
was recorded. But the telltale pip was 
drawn for most cars by the time they 
were a few feet past the mailbox mark- 
ing the point at which I had noted the 
beginning of the steady squeal from the 
radar detector. Obviously, at this par- 
ticular setup, a speeder would have had 
to react very fast to the first feeble indi- 
cations from the detector to slow down in 
time to avoid a ticket. 

With the cooperation of the police, I 
made a number of trial runs. We tried 
various speeds, different ways of aiming 
the radar and different heights for the 
radar antenna. In some instances, I was 
able to pick up the warning much far- 
ther away. But checking the recorder 
after these runs, I found it was also re- 
cording my speed farther away. The net 
gain in warning time was very slight. 

In this series of tests, I found I could 
fairly consistently beat’ the radar when 
I drove less than 10 m.p.h. over the 30- 
m.p.h. speed limit. Of course, the cards 
were stacked in my favor—I knew the 
location of the radar and was alert to 
the first warning squeal. Above 10 m.p.h. 


HIGH-SPEED TESTS showed that 
outwit the detector (with practi proper 
choice of location for the radar antenna, 


the speed limit until. . . 


over the limit, my record wasn’t so good. 
My batting average dropped to about 
-600. At still higher speeds, the device 
offered small comfort. About the most 
you can say is that it gives you advance 
notice that you are going to get a ticket. 

I surveyed the radiation pattern from 
the radar on foot, carrying the detector. 
‘Throughout the capture zone and for 50 
odd feet beyond, there was a loud, clear 
warning tone anywhere you held the in- 
strument from about three feet off the 
ground to about eight feet, and from one 
shoulder to the other on this two-lane 
road. 

But farther away, there was uncer- 
tainty. Eight feet above the road you 
might get a loud tone and yet get none 
at, say, four feet. You might hear it over 
near the center stripe but not close to the 
shoulder. It seems that an early warning 
will depend a whole lot on just plain 
luck, Later experience verified this con- 
clusion. 

I'm crossed up. On different days T 
found several radar installations “cold” 
and others by prearrangement. Noise 
level in the car made a big difference. 
Wind noise with the windows open at 
high speeds, the radio playing, or a talk- 
ative passenger, greatly reduced the 
chances of hearing the warning in time. 
As you would suspect, I did much better 
when I knew where to expect the radar, 
even though I made every effort to play it 
straight and keep a heavy foot on the 
accelerator until I was sure I heard the 
squeal. 

On one setup in particular, every- 
thing seemed to be in my favor. I con- 
sistently drove along this stretch of road 
hitting 70 (with police permission) and 
was able to drop below the 50 m.p.h. 
limit after the warning and before the 
radar recorded my speed. I did, that is, 
until a smart radar cop crossed me up. 
While I was making my turn-around for 
another run, he moved the radar antenna 
to a more favorable location. This time 
he had me. 

Technically the device is an electro- 
magnetic radiation detector, tuned to 
2,455 megacycles, which is the frequency 
assigned to police radar. The back cover 
of the metal case forms an integral slot 
antenna. The detector uses eight tran- 


MERCURY BATTERIES, claimed to be good for 


several thousand miles of driving, furnish power 
for the eight transistors used in the circuit, 


INSIDE VIEW OF DETECTOR shows instrument- 
quality construction. A printed-circuit board 
is used. Slot antenna is in the back cover. 


sistors and two radar-type crystal diodes. 

The manufacturer is unwilling to give 
circuit details and builds it so that the 
hook-up is hidden. But inspection sug- 
gests a relaxation oscillator circuit set up 
to produce the audible tone. The oper- 
ating voltages might be adjusted so it 
would not quite oscillate, but a small 
change in one would cause it to break 
into oscillation. Energy from the radar 
beam, picked up by the slot antenna and 
rectified by the crystal diodes, could sup- 
ply the voltage required to start oscilla- 
tion. There is some corroboration for this 
guess. If you apply a small DC voltage 
from a flashlight cell across the diodes, 
you get the same squeal produced by the 
radar beam. an 


Haul low-profile trailer ballid joer tat ‘ 
Collapsible trailer 

converts at camp site 
to both tent and boat 


it apart at your camping site . . 


Tow this British-made fiber-glass trailer 
to the water, and 
camping holiday. 


ou're all set for a 
‘ou can take the lid 
use it as a boat, sturdy enough 


to hold an outboard motor on its transom. 


World's fastest helicopter 
A helicopter speed record of 192.9 m.p.h. was 
set when this Navy twin-turbine Sikorsky HSS-2 
ed past the photo-timer. Cmdr. Patrick L. 
Sullivan and Lt. Beverly W. Witherspoon set the 
mark on an official three-kilometer course (1.86 
miles) at Bradley Field, Windsor Locks, Conn. 
Later they flew the big copter 100 kilometers 
from Milford to Westbrook, Conwy, at 174.9 
m.p.h.—a new record for the distan 
th are pilots at the Naval Air Test Center 
at Patuxent River, Md. The previous 
167.09 mph. made by a Russian Mil-6 in 1959, 
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Putting on an act reminiscent 
of Scotland’s Loch Ness monster, 
a section of pipeline is pulled 
here across the Kootenai River 
at Bonners Ferry, Idaho. Its 
bent neck was plugged to keep 
out water, and the 36-inch-diam- 
eter pipe’ was coated with con- 
crete to overcome buoyancy. 

It will connect with the casing 
in the left foreground to form a 
link in a line delivering gas from 
Canada to utilities serving cities 
on the Pacific Coast. 
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. use top half upside down as a boat... ++» and flip it back over to roof your tent, 


Then, when you call it a day, you can roll i up one, or, more aa you would fap 
prop it up on three poles, and it becomes lapsed, the trailer is 31 inches hij 

a roof over sleeping quarters for two 62 wide, 132 long, and weighs 
adults and two children. Fabric sides pounds. Besides the tent poles and flaps, 
are zippered at the corners so you can it will carry considerable luggage. 


TUWPOHALY co 
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This line is busy 
When a bird nested on to) 
a pay peerhene in an out ’ : 
, the phone company came 
to the rescue-of bath “nature Battlefield casualty locator 
lovers and potential users. Wounded soldiers need only flick a help Neds ona 
The Chesapeake & Potomac portable radio-signal beamer to get hi ip. 
Telephone Co. installed another in armored personnel carriers are 
Rhone outside the booth at the receivers that home in on the casualty’s ped ae 
javal Ordnance Laboratory in by tone control. The locating system was devel- 
White Oak, Md., and temporar- oped by, Ryan Aeronautics. The photo soars 
ily disconnected the bird's. test by the Army at Camp Roberts, Calif. 
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NO BIRD IN SIGHT, but seconds 
later, this turboprop El 
crashed, killing 62 peop! 


lings, blanketing runway and ¢ a 
nearby marshes, had. been OWBSSisMiince-a 


sucked into the jet air intakes. Neeser <r 


NOT A BAD LOOKER, the English 
starling has brains 4 he 
robin-size bird, iridescent in 
spring, appears mottled in fall. 
A stranger in 1890, it proved so 
ble that it’s now found 


everywhere in the U.S. 


a tornado-like clo 
in flocks of thous 
be just_as dangerous. 
about food or clit 
a menace alike to fa 
tlemen, and fruit growers. 
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Starlings: 
Public 

Nuisance 
NO. 1. sy soansteen 


they’ve soared from simple nuisances 

to serious threats in a few years. 
When a flock got sucked into the air in- 
takes of a turboprop Electra during a 
takeoff at Boston last fall, the threat 
proved fatal. The plane stalled and spun 
in, killing 62 of the 72 aboard. The time 
had come, officials agreed, to take star- 
lings seriously. 

That is what farmers, cattlemen, fruit 
growers, and incensed citizens have been 
saying for years. Orchard owners in Ore- 
gon tell of complete devastation of their 
trees; vineyard keepers in the Southwest 
have lost their choicest grapes; cattle- 
men have had livestock feed contami- 
nated or ruined. 

Now the Government is interested. The 
aviation and space agencies want ways 
to handle the problem of birds versus 
engines. The U. S. Fish and Wildlife 
Service wants to solve the farmers’ plight. 

The villain of the piece is a dark- 
spangled, shapely bird about 84% inches 
long, weighing about as much as a robin. 
From a distance the starling looks like 
a slightly hump-backed blackbird (al- 


Ges are darn smart. So smart 


though its tail is shorter and droopier). 
But it’s no relative. Starlings do have one 
famous cousin—the mynah bird, 

Oil-slick looks. During spring and 
summer, they're yellow-billed and their 
iridescence is at its gleaming best. Like 
an oil slick on water, their luminous look 
is caused by reflection and refraction of 
of the sun’s rays. But after a season’s 
battering, starlings look shopworn, The 
birds are freckled with beige spots, their 
crisp feather edges are blunted, and their 
bills have darkened. 

Until 71 years ago there wasn’t a star- 
ling in North America. They were freak- 
ishly introduced when Eugene Scheifflin 
released 100 English starlings in New 
York's Central Park. His innocent ob- 
jective: to acquaint Americans with all 
the birds mentioned by Shakespeare, 

And they multiplied. Blessed with an 
enemyless Eden plus an eerie adaptabil- 
ity, Sturnus vulgaris began to live up to 
its name: It spread with uncommon ease 
to all compass points, By 1939, starlings 
had moved out to Kansas, Oklahoma, 
Texas, and across both borders. By 1942, 
a few pioneers made it to California. They 
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Poison, shock, noise, and nets all help thwart starlings, but 


CITY STARLINGS take over public buildings. 
Here it’s a courthouse in Frankfort, Ind. U. S. 
Fish and Wildlife eviction experts are fighting 
back with shock treatment and poisons. 


multiplied astonishingly: In 1947 one 
starling was seen in British Columbia; 
by 1953 the estimate was 500; five years 
later it was 25,000. 

The pioneers are the new brood who 
face a housing shortage if they stick 
around where they were born. So they 
begin making tentative sorties into new 
regions. After advance parties have ex- 
plored the new territory for upwards of 
20 years, a huge wave moves in to nest. 
California’s time is now up. 

Things wouldn't be so bad if the birds 
weren't so prolific (sometimes producing 
three broods a year), or so omnivorous 
(if it’s edible they like it), or so hardy 
(any climate is fine). But they’re organ- 
ized. They move in vast flocks, ap- 
parently recognize group leaders. One 
naturalist in North Africa describes the 
awesome sight of migrant starlings in 
Tunisia. Each morning just before sun- 
rise, silence descends on the flock—dead 
silence—where during the night there 
have been fitful peeps and chirps. Then 
all at once they take wing. In a few sec- 
onds, millions of them blacken the air on 
their way to the olive groves. There they 
eat their way through an incredible 165 
tons of olives a day. 

Wary and wily. They behave shrewdly 
in small groups, too—if they let you 
watch them. Starlings are notoriously 
nervous birds, quick to steer clear of in- 
truders. A biology field worker handled 
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and marked one egg in a nest while the 
parents were out hunting food. A week 
later the marked egg was found four 
inches away from the others and cold. 

But what’s more remarkable is their 
teamwork. Pairs of nesting starlings will 
settle an area and unite to keep other 
birds out. This often means destroying 
existing nests and taking over. Once, 
when a newly arrived pair of starlings 
observed a robin getting ready to move 
into an abandoned woodpecker hole—a 
favorite starling haunt—the pair imme- 
diately enlisted the aid of resident star- 
lings. Pair I squawked and twitted until 
the robin flew off to chase them. When 
she returned, Pair II was waiting to carry 
on the psychological warfare. The robin 
soon gave up. 

Is there any hope? Faced with such 
talents, it’s not easy to come up with 
sure-fire controls. The Boston disaster 
led the Federal Aviation Agency to allo- 
cate $100,000 to the U. S. Fish and Wild- 
life Service to study the problem. In the 
meantime FAA test engineers are con- 
sidering redesigning jet air intakes. Some 
ideas: a ring-shaped intake; an inflatable 
intake guard; a revolving inertial sepa- 
rator (the heavier-weighted birds would 
be shaken out) ; macerating devices. 

The fight is not unlike a military oper- 
ation. Should you build strategic de- 
fenses or look for the means to deal a 
decisive blow? So far the battery of con- 
trols runs to deterrents: 

@ Shock treatment. An effective but 
expensive control is to wire the roosting 
areas of buildings. The wires themselves 
and the magnetic field extending four 
inches on either side of the negative wire 


STARLINGS FLUSHED FROM ROOSTS on a 
black night will fly straight toward the lights 
at ths back of this large funnel-shaped net. 
(U.S. Fish and Wildlife Service photos.) 


no one yet has found THE answer 


set up a shock area. One 450-volt DC 
jolt, and the birds take off. This is what 
Washington is doing—after years of suf- 
fering national mortification from sullied 
and blackened buildings. There’s one 
trouble—wire one building and you have 
to wire them all. Otherwise the birds just 
move across the street. 

© Sticky-foot poison. A poison in a 
viscous oil base has been tried experi- 
mentally. The poison is spread on parallel 
pipes a few feet above ground. Cattlefeed 
laced with it is also spread as bait be- 
tween the pipes. The birds perch and 
munch, absorbing the poison through 
their feet. Its delayed action is timed so 
that the birds will return to their roosts 
to die, 

This sounds ruthless, and is. And 
there are dangers. No one knows how 
harmful the poison may be to plants and 
trees, or how easily it may be spread. way 

© Floodlight traps. This is an efficient plas of ‘String is to 
way to trap a lot of starlings in one place. them with 
A neta very large funnel-shaped affair noise. , The automatic 
—is spread close to a densely populated Shove does just that, 
roost. On a pitch-dark night (this is es- 
sential) spotlights inside the net are 
turned on at the same time the birds are STICKY POISONS will 
flushed from their roosts. The birds fly Jin 
straight toward the light. As many as co H 
100,000 can be bagged this way, and jing niches. All of 
wildlife researchers find it a quick and ve to be filled 
easy way to band them for study. If it's otherwise the birds 
desirable to do away with them, they can 3 
be painlessly gassed. 

@ Fog guns. Another way of adminis- uttrasonic HORN is 
tering a lethal dose of gas is to fire it one of the newer kinds 
from a gun. At short range this proves of aio eee But 
very effective. But someone has sensibly ‘he best sound weapons 
asked: How do you get the birds to sit tress calls. 
still long enough to sniff a fatal dose? 

© The sound barrage. Among the 
“black box” deterrents are a variety of 
devices, some bogus, some effective. 
Gordon W. Boudreau’s recordings of 
starling distress screeches are_particu- 
larly potent bird chasers. But if they’re 
played at a long-held roost, the birds 
seem to catch on. Apparently they can 
out-Pavlov Pavlov in associative skills. 

The same goes for shotguns, firecrack- 
ers, or other noisemaking machines. The 
birds either realize in short order that 
the noise is meant to scare them or else 


[Continued on page 222) 


SCARE OMTAE TACTIC! One 


Why Inventing Is Stilla 


evn NE of the surprises of modern industrial life is the 
y Lynn A. relatively small contribution of large industrial cor- 
wil porations to the sum total of significant creative and 


new ideas. Historically, important new ideas have come 
through individual initiative. They have come less often 
from the laboratories of our great industrial corporations. 

They have not come from committees, they have not come 
from teamwork, they have not come from organization; but, 
in very large part, they have come from individuals, often 
working almost alone and, very frequently, under surprising 
and often unpromising conditions. 

Despite the tremendous size, power, and wealth of our 
largest industrial firms, and despite the fact that they are to- 
tally immersed in technology, their contributions have been 
far greater in production and in marketing than in creativity. 

I am convinced, both by history and by present circum- 
stances, that this is not likely to change. It will not be 
changed by “brainstorming” or “pyramiding.” It will not be 
changed by plan or organization. A disproportionately large 


Mr. Williams, quota of new ideas will continue to come from individuals. 

president of Anocut The large industrial giants will continue in their roles as 

Engineering Co., is developers rather than creators, as producers rather than as 

elf an inventor —_ innovators. 
his latest _ 
Been bene ISTORY, sociology, and what I term “accident” account 
H for this. 

electrolytic metal 

removal. This This is not to say that corporations have invented nothing. 

article is adapted There have been important inventions by men working 

from a speech he within American big business. The transistor resulted from 

made recently an idea suggested by Dr. Shockley at the Bell Laboratories. 

wire the Society Freon refrigerants came from Midgely after he went to work 
| Auiornoriae: for General Motors. Nylon was originated by a man in the 

SUES DuPont laboratories. There are others. 


‘The modern corporation has often been superb in develop- 
ment and improvement. 

But the creative idea is something else. It is the pregnant 
suggestion that sets in motion a whole series of new conse- 
quences. One consequence is the development, improvement, 
refinement, manufacture, and marketing of the product that 
rests on the idea. 

For history, let’s look at some inventions familiar to us. 

‘The expansion steam engine was invented by Watt, and 
the steamboat by Fulton. The telegraph was invented by 
Samuel Morse, the cotton gin by Eli Whitney. And, of 
course, Edison invented the incandescent lamp, the phono- 
graph, and the moving picture. 

The first significant breakthrough in the making of steel 
was by Bessemer. The steam turbine came from Parson. The 
process of refining and producing aluminum, still used to- 
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day, was invented privately by Hall and Cowles in the 
United States and, almost simultaneously, by Heroult in 
France. 

A salesman for bottle stoppers invented the safety razor. 
His name was Gillette. Wireless was invented by Marconi. 
It was not the telephone company or General Electric or 
Westinghouse that invented the three-element vacuum tube. 
This was the work of Lee de Forest. The modern plastics 
industry began with Dr. Baekeland and Bakelite. 

Perhaps these things are too old to be relevant today 
Very well, insulin was discovered in the 1920s not by anyone 
in a great pharmaceutical house but by Dr. Banting of 
Canada. A private experimenter, Dr. Fleming, found peni- 
cillin. Streptomycin was found by Dr. Waksman, polio 
vaccine by Dr. Salk. 

The gyrocompass, so important to our rocketry, was in- 
vented by a German named Anschutz-Kaempfe. Frequency 
modulation was invented not by RCA but by Dr. Armstrong. 
Kodachrome film was invented not by the Eastman com- 
pany but by Godowsky and Mannes, who did much of their 
early work ina kitchen sink. 

The Polaroid camera was invented by Dr. Land, whose 
early work on polarizing films was done when he was 20 
years old and still a student at Harvard. Stainless steel was 
developed not by any of the major steel companies but by 
two scientific entrepreneurs, Harry Brearley and Elwood 
Haynes. The cotton picker was invented not by International 
Harvester but by the Rust brothers. Cellophane was not the 
invention of the Du Pont company but of a Swiss-born 
Frenchman, Jacques Brandenberger. 


N THE field of nuclear development, it was Ernest 

Lawrence, University of California scientist, who in- 
vented the cyclotron. The major inventions for the atomic 
bomb and much of the ensuing nuclear work were by in- 
dividuals like Niels Bohr, Enrico Fermi, Edward Teller, 
Harold Urey, and Leo Szilard. 


Important new ideas 
have come, in very 
large part, from 
individuals, often 
working alone and 
under unpromising 
conditions, 


Critics nave 
observed that the 
giant corporations 
we indulged in 
welfarism to a 
degree beyond the 
dream of any 
Utopian socialist. 


CONTINUED TT 


The oddball inventor 
is disturbing. His 
habits don’t fit into 
@ smooth-running 
organization. 


A basic reason why 
our big corporations 
will not come to 
dominate creativity 
lies in “accident.” 
Invention defies 
planning. 


‘The automobile? A number of major inventions stem from 
ideas within the industry. The outstanding one is the auto- 
matic transmission, initiated by Thompson while he was at 
Cadillac and carried by him to Oldsmobile. (‘The hydraulic 
torque converter, however, was the work of individuals not 
associated with any large firm.) Duco body finishing was 
invented by Du Pont. The sealed-beam headlight came from 
within the industry. 

But the four-cycle engine was Otto's, of Germany, and 
the two-cycle Dr. Diesel’s. Vulcanized rubber was the in- 
vention of a man named Goodyear and the pneumatic tire of 
an Englishman, Dr. Dunlop. ‘The self-starter was invented 
by Vincent Bendix, and by Kettering before he became asso- 
ciated with General Motors. 

Four-wheel hydraulic brakes were invented by Loughead, 
power steering by Davis, and chromium plating by Dr. 
Fink, a professor at Columbia. 


'O MUCH for history. The second reason that the indi- 
vidual inventor will continue to bulk so large in our 
scientific progress lies in sociology. 

Critics (with whom I don’t agree) have observed that the 
giant corporations have indulged in welfarism, particularly 
for the supervisory classes, to a degree beyond the dream of 
any Utopian socialist. They say that the brass, including 
many engineers, of today’s big industrial firms is weaned, 
fed, clothed, schooled, doctored and hospitalized, has his 
adult being in, and can be buried without leaving, the com- 
fortable company corridor. Let him make the company’s 
first team, and the likelihood of his ever getting fired is 
remote indeed. 

What has such a man to gain by propounding an original 
idea? Not much. His sure path to success lies in being a 
good little cooperator and keeping his nose clean. 

So say the critics. They may expose a grain of truth in a 
Sahara of unrestraint. But there are at least four more valid 
reasons that prevent a factory from being a fertile ground 
for creative ideas. 

‘The basic purpose of a factory is to produce. To produce 
efficiently requires planning. Planning requires deadlines, 
and introducing new ideas along the way disrupts them. 

Again, a big factory must avoid mistakes. If I am building 
a boat in my basement and put a hole in the wrong place, I 
can plug it and paint it over. But if I am producing 3,000 
automobiles a week and put a hole in the wrong place, in a 
week’s time I have a major crisis. It takes a lot of nerve to 
change things in a factory. 

Creativity also involves emotional costs which most man- 
agements cannot and will not accept. Every innovator is an 
iconoclast. His new idea is an attack on an older idea. 
‘Through extension, it seems like an attack on the men who 
are in charge of the old idea—which means the men who are 
in charge of almost everything. 


"THE oxddball innovator is disturbing. His habits don't fit 
into a smooth-running organization. I learned this rather 
poignantly when, as a division manager for a large corpor- 

‘Continued on page 220) 
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‘SOLAR CELLS 


(200300 WATTS) tou 


TEMPERATURE CONTROL 
ERS. 


PS PICTURE NEWS 


a PLANETARY ¥ 


PLATFORM 


Space probe to fly past planet Venus 


A 000 pound precast Mariner-A, 
is being built by Caltech’s Jet Propulsion 
Laboratory for detailed investigation of 
the planet Venus. It’s more advanced 
than Surveyor [PS, June ’61], the space 
probe scheduled for the moon, use of 
the greater distance it will travel: 26 mil- 
lion miles. The photo above is of a model. 
The actual space probe will be 8 feet 
high, 19 feet across from tip to tip of its 
solar panels. Mariner-B, slated for a later 
fly-by trip to Mars, will be similar in 
appearance. 

lariner-A will blast off late next year 
on an Atlas-Centaur for the three-month 


School-bus shelter 

Steel shelters such as the one at 
right give protection from weather and 
traffic to children waiting for school 
buses. ‘The structures are provided 
without cost to communities by a 
Philadelphia subsidiary of a big appli- 
ance distributor. Revenue comes from 
paid advertising carried on the sides. 

Each shelter is anchored to a 3,000- 
pound concrete slab. Up to 14 children 
can be accommodated in each. 


ey. After leaving the rocket, it will 
be oriented both by the sun and by small 

ts triggered radio from the earth. 

't will pass within 16,700 miles of Venus, 
and cram data into a memory system for 
8 hours—enough to provide 48 hours of 
telemetering back to earth. Then the craft 
will go into perpetual orbit around the 
sun. 


Instruments on a planetary platform 
moving on two axes will record radiation, 
ultraviolet rays, magnetic fields, and 
Venus's gravity, temperature, and atmos- 

ic conditions. Infrared scanners will 


eep them trained on the planet. 


Inside the 
New and 
Bigeer VW 


Germany’s stubby beetle goes stylish, 
with a huskier, sassier engine, in the 
first radical changes in its history 


at 10 miles 
hour higher than ¢ 
of standard Volkswax 

Cars above are tooling 
around VW test track 


, 
NN 


Rear one is 9% 
35, Leg room is 


By Devon Francis 


HAT spanking-new Volkswagen 
you've been hearing about was offi- 
cially unveiled last month. 

It looks nothing at all like its beetle- 
shaped parent. Its lines, in fact, would 
suggest that Detroit had a hand in styling 
it. By the performance yardstick that 
Europe applies to cars in its price class, 
it’s full of beans, A pancake engine is 
still there in the stern, but gone is the 
cooling-fan belt. 

The car embodies the 
changes in VW’s history. 

Designated the 1500 (a nice round 
figure derived from the 1,493 cubic centi- 
meters in its engine displacement), it 
compares with the old one: 


Volkswagen VW 1500 


first radical 


Overall length 
Widt 


ith 
Height 
Curb weight . . 1,896 ‘tb. 
Horsepower 40’ @ 3,900 53'@ 4,000 

rpm. r.p.m. 

Piston disp. 72.74 cu. in. 91.09 cu. in. 
Comp, ratio 71 72:1 
Bore 3.031 in. 3.3 in. 
Stroke 2.52 in. 2.7 in. 


The wheelbase for the two cars is the 
same—94.5 inches. 

And now that this bagful of goodies 
has been dangled before your eyes, you're 
due for a disappointment: The VW 1500 


BIG CHANGE in engine, 


iy 
heer is two 
—one radial, one axial 
directly 

crankshaft. This sup- 
plies five parts of cool- 
ing air for engine, one 
part fresh air for warm- 
ing passengers, plus 
carburetor Axial DISTRIBUTOR 
fan's diameter is 744 2 
ir 2STAGE FAN 


8 


standard VW, heating 
air is ducted to car's 
i cooling 


cylinders. 
tioned dipstick 
tached to underside of 
the oil-fller cap. 


5 


MUFFLER 
AND EXHAUST 


COMPLETE, BREAK. WITH TRADITION is empha: 
sized by these comparison s of stan 
VW and new one. Weight is distributed 60 ard 
cent ‘rear, 40 front. Chevy Corvair's is 6337. 


will not be sold in the U. S., at least for 
the present. 

‘The company, Volkswagenwerk A. G., 
says it’s for distribution solely in Europe 
and among those citizens of the other 
120 countries where Volkswagens are 
sold. If it were sold over here now, it 
would cost roughly $2,000, compared 
with $1,595 for the regular VW two-door 
sedan at the New York port of entry. 


Why a new VW? The VW people ad- 
CONTINUED 


ENGINE MOUNT 


BLOWER DUCT 


pon i 


G PISTON 


The VW 1500 looks like a leaf out of Detroit’s style 


vance some plausible explanations for 
denying the new car to potential Amer- 
ican customers. They say that for what 
it offers in performance, the 1500 could 
not compete in price with domestic com- 
pacts. They say they haven’t the cars to 
send over here—production of the 1500 
this year will amount to only 75,000 out 
of a total of a million vehicles. They say 
their dealers would have to stock parts 
for another car. 

‘This may be a new high in tortured 
reasoning. As production of the 1500 
rises, the price will inevitably drop. U. S. 
VW dealers would snap at the chance to 
sell it. Anyone who believes that Volks- 
wagen’s new automobile won't appear 
over here—particularly if the booming 
sales of the regular VW begin to level 
off—may go soak his head in a bucket. 

This Porutar Science reporter saw 
and drove a handmade prototype of the 
new VW at the factory in Wolfsburg, 
Germany, last May. 

The car is cannily designed to look 
economical—as if it had been built by 
especially dollar-conscious elves in the 
Black Forest. Sieved through the prac- 
tical German mind, it works out pretty 
well. The styling is tasty, and even smart, 
when the old and new cars are put side 
by side. The front end carries a faint sug- 
gestion of Renault’s sparkling Caravelle. 
‘There is loads of glass area. 

Germans aren't used to U, S.-style in- 
quisitive magazine reporting. 


HOODED INSTRUMENTS now include a gas gauge 
as well as an oil temperature and 


pressure 
auge, a speedometer, and clock, A trick | lever 


left doorjamb locks lid over the ‘rear di 
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“Who styled your car?” you ask a 
passel of VW dignitaries. 

“Nobody. We have no stylists.” 

“But somebody,” you protest, “had to 
draw a picture of it in advance.” 

“Well, we employ consultants.” 

Pursue that dead end if you want to. 
At the end of 10 minutes you're right 
where you started. 

Frau Nordhoff’s handrail. Instruments 
are hooded in the best Detroit fashion. 
On the right side of the dash is a hand- 
rail like that in a Chevy Corvette, This 
same handrail appeared some months ago 
on the regular VW. To carry the Detroit 
analogy further, even as the wives of 
reigning vice presidents over here suggest 
changes in cars in the cocoon stage, so 
did Frau Charlotte Nordhoff, wife of the 
Volkswagenwerk director-general, ask her 
husband why he didn’t supply a grab bar 
for his right front-seat passengers, 

There’s a gas gauge, even as there is 
on the regular VWs now beginning to 
arrive in the U. S. The hardware is ele- 
gant, even by Cadillac standards. 

Apart from looks, the new VW differs 
from its forebear in mechanical innards. 
The engine is Volkswagen only in pri 
ciple. The manufacturer calls it a “suit- 
case” engine. It’s nine inches lower than 
that in the regular VW, largely due to a 
new type of fan for the air-cooled cyl- 
inders. 

The decapitation makes possible the 
addition of a station wagon to the line. 

Like the standard engine, the new one 
has no cylinder block as such. VW sim- 
ply casts four iron cylinders, shrinks 
them on to steel inserts, and bolts them 
to a crankcase. The biggest user of mag- 
nesium in auto manufacture anywhere, 
VW makes not only the crankcase of this 
metal but the transmission and fan hous- 
ing, as well. 

None of the parts of the old and new 
engines are interchangeable. 

All four speeds in the transmission are 
synchronized—as, indeed, they are now 
in the standard VW. This box is even 
more fun to shift than that of the four- 
speed Corvair. The stick is crisp, the 
throws short. The ratios in both cars are 
the same: 3.8, 2.06, 1.32, and .89. 

The 1500 keeps its head in the corners. 
This reporter found it willing to take 


book—and even comes in a swank station-wagon version 


FRONT SUSPENSION features two-arm ball joints 
in place of the standard VW’s kingpins. In- 
stead of the latter’s laminated torsion-bar 
springs, the new car has solid bars. 


hairpin turns on the test track infield at 
10 mph, beyond posted speeds. 

The ride is splendid. On a deeply 
ridged washboard road where an Ameri- 
can compact car, thoughtfully provided 
by the VW people, shook off one’s spec- 
tacles, the 1500 went through as if on 
skates. 

‘The top speed is in the area of an in- 
dicated 133 kilometers (about 83 miles 
an hour), with the speedometer error 
three miles an hour on the high side. This 
compares with an indicated 70-72 in the 
standard VW. 

‘The 1500 accelerates from a standing 
start to an indicated 100 kilometers an 
hour—62.5 m.p.h.—in 20 seconds, com- 
pared with 26.8 seconds for the standard 
VW. Performance, of course, costs money. 
The standard VW will go 100 kilometers 
on 7.5 liters of gasoline. The 1500 re- 
rs or, roughly, a gallon for 


REAR ENGINE in wagon, 
under floor like Cor- 
vair's, permits a cargo 
space 67 in, long and 
48 wide over the wheel 
wells. One of car's en- 
saging oddments is a 

linder in front com- 
partment that, filled 
with compressed 
s windshield 


HEAT-EXCHANGER SYSTEM for warming passen- 
gers is depicted by this cutaway, Fresh air in 
semiclosed plumbing circuit is routed from 
blower, around exhaust, and into the car. 


sticky about nomenclature in a discus- 
sion of the new car. The standard Volks- 
wagen, for instance, is not “the old car.” 
It’s “the Volkswagen.” The new car is 
the “VW 1500,” using only the initials, 
not the spelled-out name. 

“They are two different cars,” explains 
a company officer earnestly. 

Yes, they are. The VW 1500 was cre- 
ated for the same reason that there are 
Buicks a cut above Chevrolets and Cadil- 
lacs a cut above Buicks. The new Volks- 
wagen—pardon, the VW 1500—is for the 
man getting up in the world, ready to 
burnish his status symbol. 

For the U. S. market, the 1500’s con- 
formance to contemporary styling may be 
self-defeating. Anyone can spot a Volks- 
wagen a mile away. It has become a mark 
of distinction. Who wants to drive a car 
that can’t be distinguished from an Opel, 
Simca, Ford Anglia, Taunus, or Hillman 
~or indeed, from a Falcon, Comet, Lark, 
Olds F-85, Tempest, or Valiant? Mi Ml 


CONTENTED CALF doesn’t miss mother. 
It gets half a pint of formula from 
the automatic feeder at left, can 


come back for more in four minutes. 


COMPLEX MECHANISM behind cover 
includes hopper for powdered formula, 
thermostat-controlled water tank, an 
plunger to open and shut valves. 


Mechanical mother down on the farm 


A new calf feeder can do everything the 
cow does except moo. It uses four micro- 
switches worked by a cam to control re- 
lays, solenoids, and motors. In sequence, 
the mechanism dumps a preset amount of 
dry formula into a bowl, turns on a stir- 


Cargo cage for station wagon 


‘The grille in the station wagon above 
keeps cargo from sliding forward when 
brakes are applied. It can also confine a 
dog to the rear compartment. The welded 

rid stands on two base feet, is secured 
by wingnuts to the locking lugs for the 
folding rear seat. It was made by Robert 
Peters of Walton-on-Thames, England, 
for his Vauxhall Victor. 
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rer, fills the bowl with warm water, and 
triggers a check valve to a nipple.’ ‘The 
calf’s mother, released from baby tending, 
goes back of the assembly line to give 
milk for the dairy’s customers. K & K 
Mfg., Minneapolis, makes Nurs-ette. 


Underwater hydroplane 


Towed by launch at speeds from 2 to 
20 knots, this underwater craft lets a div- 
er survey the sea bed at Port Adelaide, 
Australia. When the pilot is inside, the 
cockpit is closed. He gets air from a cyl- 
inder, observes through portholes, and 
can stay down four hours. Hydroplanes 
fore and aft are controlled from inside 
to submerge and level off at any depth. 


New Ideas from the Inventors 


Machine Packs Your Groceries. Super- 
market lines might move faster if check- 
outs were speeded by this recently 
patented bag packer. A conveyor would 
move your purchases along to the cashier. 


Paper Spoon Peels Off Cup. You 
wouldn’t have to carry spoons or stirrers 
to a picnic if you used containers like 
this for tea or coffee. A spoon-shaped cut- 
out in the stiff outer layer of the paper 
cup would pull out like the conventional 
handle tabs, then break free. 


“eS 


78, 


As he rang up each item, he'd place it 
in a well. The machine would then open 
and grip a paper bag, slide a load into it, 
tip it up, and move it forward so that an- 
other bag could take its place. 


Dryer Pipes In TV Sound. A beauty- 
shop patron could hear music, TV sound, 
or her attendant’s voice while she had 
her hair dried under a helmet like this. 
A small speaker would feed into the air 
space under the shell; each dryer would 
have its own selector and volume control. 


continues = 19 


More Inventors’ Ideas 


Tilt Switch Fights Car Fire. With elec- 
trical contact made through mercury in 
a V-shaped tube, this safety switch would 
automatically cut off the ignition if a car 
or other vehicle crashed, overturned, or 
tilted to an unsafe angle. The cut-off 
might prevent some fires, and help halt 
out-of-control cars. 


Boat Trailer Carts Anything. You'd get 
all-year service out of a trailer like this. 
Y-shaped boat-support pads could be ex- 
changed for side-wall stakes suited to 
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Tool 

could switch more quickly from one job 
to another if you didn’t have to reload 
your apron pockets each time. Here, in- 
stead of weighing yourself down with 
nails when you need small tools—or vice 
versa—you’d just zip off one set of pock- 
ets, as shown, and zip on another. 


different kinds of hauling. They’d slip in 
or out of brackets. A winch in the hitch 
would let you tilt the trailer bed to pro- 
vide easier loading, too. 


Cop's y Lights His Way. With a 
bulb and battery built into this club, a 
guard or policeman could use it to shed 
light or to signal for help while still keep- 
ing it handy as a weapon. One version 
would include a hook to grip a suspect's 
collar, and a transformer to give him a 
shock if he tried to get away. 


Filter Shows If It's Filtering. You'd 
know when your car's oil filter needed 
cleaning or replacement if it were moni- 
tored by an indicator like this one. When 
the relief valve opened to let oil bypass 
a clogged filter, lowered pressure across 
the line would allow a switch to close 
and light—or sound—a signal. 


“Air Spray Chokes Fire. This inventor 
would suffocate flames with inert gas 
instead of water. A burner would remove 
half or more of the oxygen from indrawn 
air and pump the carbon-dioxide-rich 
exhaust through hose. The spray would 
eliminate water damage and drive away 
smoke so firemen could breathe. 


I drove the Army’s new 
50-ton killer: 


M6O 


The World’s 


Toughest Tank 


By Erik Miller 


OUR first glimpse of the squat M60 
tank tells you it’s hardly designed 
to take the kids for a Sunday drive. 
Every big, brutal line, from the dirt-en- 
crusted tracks to the wickedly long high- 


velocity gun, is strictly business. 

‘You walk around it once, remembering 
the briefing they gave you—more fire- 
power, more range, new black boxes, 
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LIKE BOATS in a choppy sea, M60 
leet bobs across wilderness. 


> 


much better crew protection. It’s a fight- 
ing machine that is replacing the M48 as 
our No. 1 battle tank. It can clobber any 
other tank in the world, they told you. 

‘The tank commander, who has been 
watching you while the M60’s awesome 
looks sink in, asks you if you're ready to 
roll it. You hoist yourself onto the brown 
hull, past the queer ports and grilles, 


's seat is 


and onto the gun turret. Before swinging 
down the hatch you glance around at the 
chewed-up testing ground. This terrain 
would turn an auto into a bent ruin. 
The first footing is the commander's 
platform below the hatch. You wriggle 
past and down to the driver's seat. It is 
a wire-mesh affair that sags comfortably. 
Somehow you’d always thought that a 


COMPARTMENTS FOR CREW OF FOUR—c 
are dovet: 
U lke 


turret rotation. Its supercharged V 


nder the 


led into design for 


ne to power radio, lights, and gu 
esel does it al 


tank would have more knobs than a pipe 
organ, but this is different. You're in a 
little, white-painted steel room, with only 
a modest number of levers and gauges to 
manage. The springy seat is a two-level 
job, locking upward for heads-out driv- 
ing and downward for periscope travel 
if people with ugly dispositions are 
around. To your right a shift rod sprouts 
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from a quadrant to give you two forward 
gears and reverse. There’s no clutch— 
just an accelerator and brake pedal. You 
steer with an airplane control wheel. The 
tank commander needs only moments to 
brief you on driving. 

Work the starter (it's linked with the 
shift lever). A deep throbbing noise aft 
tells you that the mammoth 750-hp. 
diesel has caught. You check the gauges, 
slip into gear, step lightly on the accel- 
erator. 

The big steel beast takes off smoothly, 
the slapping of the track blending with 
the chest-punching throb of your super- 
charged V-12 engine. A whiff of diesel 
smell drifts into your compartment, and 
there’s a taste of hot metal. Although 
the ground rolling toward you is rough, 
the torsion bars on the track wheels trans- 
late it into a curiously gentle rocking or 
pitching motion. 


HUGE DISPLACEMENT 
(1,790 en. in.) of diesel 
helps it put out the 750 
hp. needed to hustle 51 
tons at a top speed of 
30 m.p.h. Although the 
werhouse gulps a gal- 
jon of fuel for every .85 
mile over flat terrain, 
the 375-gallon tank as- 
sures a cruising range 
of 320 miles. Two 
top-mounted _axial-f 
blowers ram 20,000 cu- 
bic feet of cooling air 
per minute into the en- 
gine compartment. 


ee Ba 


You experiment with the steering 
wheel, which works by changing the 
power ratios between the two tracks. If 
you turn it too far or too fast, there’s a 
hard sideways slam. You get the knack 
of wheeling the tank where you want it 
with smaller corrections, getting jerks 
rather than slams. 

Coming around back to the starting 
place, you tackle some steep little hills. 
Going up slopes so steep you wonder if 
you might topple backward, you note 
that there's power to spare—from a 
geared-down engine having a whopping 
1,710 foot-pounds of torque. Going down, 
you just touch the pedal and a stack of 
18-inch disk brakes, oil-cooled and power- 
ful, haul you down to a smooth stop. 

You cut the engine, squirm into the 
open, and drop to the ground. Then you 
walk around the awesome M60 again, 
glad that this killer is on our side. Hi 


ARMOR-PLATED UNDERBELLY is pierced by water- 
proof hatches for emergency exit. Tank-width 
sion bars, attached to wheels by bell 
sealed where they enter the body. Ground 
learance is 14 feet. The M60 can plow through 
four feet of water, jump an 8%-foot trench, and 
squeeze down an alley only 12 feet wide. 
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IN TRAIL POSITION, cannon rides over stern- 
mounted engine. Enlarged section of barrel is 
sleeve covering recoil-suppressing ports and gas 
evacuator. Heavy grilles over the engine air 
intakes are flanked by toolboxes. Telephone in 
the small box at left rear permits foot soldiers to 
talk with the crew, sealed inside. 


“Vd like to see them make...” 


Y SLOW’ 
DISABLED VERICLE 
©, AHEAD © 


\ 
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DOUBLE-LIFE SHIPPING CARTONS for gas-station ink, they could be given to customers when 
supplies. Preprinted with signs in fluorescent empty.—A. J. Preuss, Campbell, Cali 


CHANGEABLE GLUE SPOUTS {¢ 
One. wide-spread, one nee 
regular would take care of a 


“Terry Dawson, Manhattan Beach, Calif, 


queeze bottles. SOCKET-WRENCH EXTENSIONS with knurled ends 

-nosed, and one to permit easy spin-off of loosened nuts, even 

riety of jobs. though the tool and your hands might be oily 
|, 1. Mitchell, Horseheads, N. 


Ka 

A ZN : 
BOOK MATCHES with pressure adhesive on the TRANSPARENT FUEL TANKS on power lawn mow- 
back. Then you could stick the folder to the ers so you could tell at a glance how much [io 


cigarette package and it would never be mis- you had left instead of running dry in the 
laid. —Clarence Brady, San Fernando, Calif. __ middle of the lawn,—Sam Gainer, Austin, Tex. 


WEAPONS 
OF THE 


CIVIL WAR 


Circus daredevils in flimsy gas bags paved 
the way for a Union reconnaissance fleet 
that could be launched from Iand or sea 


Text and drawings by Edwin Tunis Author of Weapons: A Pictorial History 


S FAR back as 1784 Benjamin 
A Franklin envisioned an aerial in- 
vasion by soldiers wafted into 
enemy territory in 5,000 balloons. French 
Republican forces used a captive obser- 
vation balloon to help them defeat the 
Austrian army at the Battle of Fleurus, 
June 26, 1794. In this first effort, the 
observer dropped weighted notes to con- 
vey information to the French command- 
ers. After that, military aeronautics was 
little more than talk until the American 
Civil War. 

On July 31, 1861, less than four 
months after the fall of Fort Sumter, 
John La Mountain made the first effec- 
tive war use of an observation balloon 
in this country near Fortress Monroe, at 
the mouth of the James River. At that 
time James Allen and John Wise also 
had balloons in the field from which they 
subsequently made useful observations. 
All three were professional showmen 
using their own balloons. But these, too 
lightly constructed to stand much 
tary use, were soon destroyed by a 
dent or by the inexperienced handling 
of soldier ground crews. 

Professor Thaddeus Sobieski Constan- 
tine Lowe was also a civilian with his 
own balloon, the Enterprise, well named 
to match its owner’s character. Lowe was 
determined to head an organized army 
balloon corps. He landed the job after 
a demonstration in Washington, during 
which he dispatched a telegram (the first 
ever sent from aloft) to President Lin- 
coln over a thin wire hanging from the 
“car” to the ground. Still in the air, the 
Professor was then towed to the south 
lawn of the White House, where he de- 
scended. 

The title “Professor” wasn’t the result 
of any college degree, nor was there any- 
thing derisive about it. Lowe was a highly 
respected man of intelligence, energy, 
and executive ability, as well as a man of 
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great courage. He knew that a showman’s 
balloon wouldn’t do for army work and 
he so persuaded the generals, who au- 
thorized him to build one, to be named 
the Union, of the best India silk, with 
linen rigging and cordage. With the help 
of 50 seamstresses, Lowe turned 1,200 
yards of pongee into a balloon in 16 days. 


In the intervals between active work 
as balloonist and observer, Professor 
Lowe designed and supervised the build- 
ing of seven military balloons. They var- 
ied in size from the Union and Intrepid, 
each holding 32,000 cubie feet of gas, and 
able to lift five men, to the Eagle and 
Excelsior of 15,000 cubic feet, which 
could carry only one. Although the larg- 
er ones had more than twice the cubage 
of the smaller ones, the difference in size 
was curiously slight. The diameter of the 
Intrepid was 38 feet, that of the Eagle 
only eight feet less. The small balloons 
were spherical; the larger ones were top- 
shaped. The outside of the envelope was 
“doped” with four coats of boiled linseed 
oil, to make it gastight, and the whole 
thing was then turned inside-out (what 
a job!) for a coat of neat’s-foot oil to keep 
it pliable. 

A large wooden valve for discharging 
gas at need was fitted into a reinforced 
circular hole in the top of the gas bag. 
The valve-control rope passed down 
through the center of the envelope and 
emerged from the dangling snout through 
which the balloon was filled with gas. 
The bottom of this snout remained open 
so condensed moisture could run out and 
pressure from absorbed heat could be 
relieved; except under such pressure, the 
light gas would not escape downward. 

‘A net of strong linen cords enclosed 
the envelope and transferred its lift to 
the gondola. The cord ends reached down 
to a strong wooden “concentration ring” 


PROFESSOR LOWE'S “BALLOON BOAT,” the U.S.S. G. W. Parke 
Custis, began life as a coal barge. Although she 
of moving under her own power, she must be counted as the 
world’s first regularly commissioned aircraft carrier. 
Professor built an overhanging fight deck on her, big enough 
fe perait hn handling a balloon and with room to spare for two 
rogen-gas generators. A ring of sandbags restrained the 
tle whet ar act Pulleys bolted to the deck 
helped to, hold its guy ropes when it was aloft. The Custis 
was 122 feet long. She s: ive service on the upper and 
lower Potomac River in the fall of 1961, and in the Peninsula 
campaign in the spring of 1 


MAHOGANY VALVE from the 
we of Lowe's balloon En- 

is shown open at 
left. This device’ war nor 
mally used for descent at 
the end of a free flight; in 
captive ve, Hight it w it =~ msi one 


passed through the: middle 
Of the balloon and its lower 
end was within reach of the 
aeronaut. With it he pulled 
| the central disk down, mak- 
{ee | ing an opening to release 
fas and so reduce buoyancy: 
Releasing the cord allow. 

the “Indiaeabber’ apes 
I to close the valve again. 
1 { The crevice between valve 
and seat was calked with a 
thick “goop” of soap and 
wax. (These and other de- 
tails have been provided by 
F. Stanbury Haydon’ Acro 


putes in the "Union and j 
/ 


Confederate Armies 
Hopkins Press, 1941.) 


i / 


conrinuen 7 


Civil War aeronauts 1,000 feet up could see the enemy 


placed well below the envelope. The bas- 
ket in which balloonist and passengers 
rode hung from this ring by stout lines 
spread by a ring placed at about head 
height from the floor of the basket. The 
basket itself was woven of willow withes, 
or of rattan on a willow frame. It was 
rectangular and flat-bottomed, with sides 
only two feet high. These “cars” were 
either painted blue and decorated with 
white stars, or had red and white stripes 
painted below a star-spangled blue band. 
The envelope was decorated, too. If all 
this seems unmilitary, it was at least 
stylish at the time. 


Handling and observation 

In addition to the aeronaut, the teleg- 
raphers with their five miles of wire, 
and the transport men to handle seven 
or eight four-horse wagons, 33 soldiers 
were assigned to handle the balloon itself. 
This made quite an encampment, usually 
in a hollow, or behind a screen of trees, 
that would hide their big ball and pro- 
tect it from strong winds. When inflated 
but not in use, the balloon was held 
down by 30 or 40 100-pound sandbags 
attached to its cordage, as well as by its 
guy ropes secured to trees or to iron 
grappling hooks. During inflation it 
rested on straw or a ground cloth. 


BALLOONS CAN RISE when inflated with ordi- 
naty illuminating gas; the Confederates used it 
in the one rather touching patchwork envel 
they. made from silk contributed by 
Southern women. But hydrogen has the great- 
est known }iiog power. Thaddeus Lowe de- 
eda portable hydrogen generator that 
Union Army balloons from 


s was 
lis held 


box some five feet long wit 
higher, box inverted in it 
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fh a smaller, though 
Enough water was 


ordinary gunboats, or the G. W. Parke 


Ascensions were not made from the 
camp area but from a cleared space a 
little distance off to which the soldiers 
towed the balloon by hand. This was to 
save the camp from the Rebel artillery 
fire that an ascension always drew. At 
observation height the aeronaut was be- 
yond range, but he had to pass through 
lower levels where the Confederates 
threw everything they had at him. 
Though Southern newspapers reported 
imaginary hits, and though there were 
dozens of hair-raising near misses, in- 
cluding shells that passed through’ the 
rigging, no balloon was ever hit by a 
shell, or indeed anything bigger than a 
musket ball. 

The largest craft were restrained by 
as many as four Manila cables, hanging 
from the spreader ring, with the ground 
end of each run through a pulley and 
handled by a six- or eight-man team. 
When the observer reached working 
height, grappling hooks on the line ends 
could be anchored in the ground to hold 
him there. Balloons were sometimes 
towed considerable distances while at ob- 
servation altitude; Professor Lowe was 
once moved 20 miles in this way. Most 
ascensions went up from solid earth, but 
quite a few took off from boats—either 


put in to fill the inner box about half full. In- 
coming gas entered the inner box under water 
and bubbled upward around baffles to leave 
through a second hose attached flush with the 
box top. Through this the gas passed to the 
purifier, a duplicate of the cooler, but filled 


for 20 miles—and stay out of range of artillery fire 


Custis, which was planned for the opera- 
tion. 


One balloon made an accidental free 
flight over Rebel territory and got away 
with it, but normally a stationary posi- 
tion 500 to 1,000 feet up was best for 
military observation. At 1,000 feet an 
observer could see up to 20 miles with 
field glasses, and he remained in con- 
stant communication with the ground. 
In the larger balloons a telegrapher was 
standard equipment, and engineer offi- 
cers often went up as passengers to map 
the country below. 

‘The aeronaut wasn’t a trained soldier 
(not even Lowe held any military rank) ; 
still he and his half-dozen subordinate 
balloonists became expert at discovering 
and interpreting enemy activity—though 
they could also be misled. They could 
spot artillery; but the Rebels could fool 
them with wooden “Quaker” guns. They 
could count campfires at night; but they 
couldn’t distinguish them from dummy 
fires lighted to deceive them. Still, the 
dust of moving columns was unmistak- 
able, as was the blue-and-white smoke 
of gunfire. 

Just as airplanes have been used in 
later wars to observe the effect of artillery 
fire and correct the aim, balloons were 
used for this purpose at times in the 


with a lime-and.water solution to absorb un- 
wanted that were byproducts of the 
chemical action, Here, nu gas, which 
entered by a six-inch’ hose, left by a ‘twelve- 
inch one to go into the balloon, 

The generator took three hours to fill a large 
balloon. Lowe had no way of, storing, eat 
thou; e once met an e1 yy trans- 
ferring some from a small balloon to’ hasten 
the inflation of a large one. 


Civil War. The balloon had one point of 
superiority over the plane: Its observer 
could hear the blowing of bugles, the 
shouting of men, and the rattle of gun- 
fire. There was talk in Civil War times 
of the military advantages of photogra- 
phy from balloons, but no example seems 
to have survived and there is no evidence 
it was ever tried. an 


TWO-PIECE METAL TOP for formal use has front. Exterior and interior are navy blue that 
polished black rear section, brushed finish at looks black at night. The trim is light blue. 


The President gets a new car 


‘The new Lincoln Continental delivered by Ford in cooperation with the Secret 
to President Kennedy this summer has Service. It will be used for parades and 
so many pushbuttons that it takes a spe- other official purposes. 

| Gial panel on the dash for them all. The ‘The car has three interchangeable tops: 
car took four years to design and build all metal, transparent plastic, and con- 


ELEVATOR REAR SEAT rises 10% inches on push- VIEW OF INTERIOR shows rear seat wide enough 
button power so President can see and be seen for three adults. Control panel at left con- 
when crowds line streets. Footrest goes up tains reading lamp, radio, and seat-elevator 
with it. Jump seat is at normal height. switches. Lap robes fold into recessed doors. 


Floating two-story hotel 
‘A 100-foot houseboat that once did duty 
as a dormitory for construction crews on 
a TVA project is being converted into a 
“boatel” on Lake Chickamauga near 
Chattanooga, Tenn. It will contain a gro- 
cery store and restaurant for boaters and 
campers, a top-deck dance floor and sun 
porch, and 14 bedrooms for guests. 

The 280-ton boat was moved from 
Florence, Ala., by two 80-hp. outboards, 
making the 2i6-mile trip on the Tennes- 
see in five days. Workmen completed 
renovations during transit. 
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PLASTIC TOP is transparent so President can be 
seen in parades but keep dry in rain. Third 


vertible, The latter two can be stored in 
the trunk when not in use. 

An elevator back seat can be raised 
10% inches by pushbutton so the Presi- 
dent can be seen by crowds. The com- 
partment can be closed off from the front 
seat by a pushbutton sliding panel and 


has a handrail the President can grasp 


RETRACTABLE FOOT-STANDS and recessed hand- 
holds in body (two on each side) are for Secret 
Service men. Two more built into rear bumper 
have grips that can be mounted on trunk. 


PS eight ied NEWS 


interchangeable roof is convertible fabric. 
They are stored in trunk when not in use. 


while standing. It has two two-way radio 
telephones, one fitted with a scrambler. 
There are separate air conditioners and 
heaters in front and back. The car is an 
elongated 1961 Continental, 253.7 inches 
in length (41.3 inches longer than the 
standard) and has a 156-inch wheelbase 
(33 inches longer), It weighs 7,822 pounds. 


TWO RADIO TELEPHONES keep President in 
touch with country’s business. One has a 
scrambler for confidential calls. Above, Secret 
Service chief U. E. Baughman checks’ phone. 


__ —"_ wee 


Big flying boat scoops 7,000 gallons from lake 


Huge aerial fire fighter 


Three giant Martin Mars flyinj 
converted by a group of Canadian 


boats are being 
lumber companies 
to combat seasonal fires in the immense forests of 
British Columbia. Each is equipped with two 3,500- 


fallon, tanks into which it can scoop water from a 
lake. Speeding to flaming woods, it can dump a third 


of an inch on an acre of ground every 15 minutes. 


+ dumps it on blazing forest. 


Ultrasonic Projector 


No cord to trip over is the latest refinement in re- 
mote-control projectors, This one does all an earlier 
model did with wires [PS, Mar, ’61]. It threads the 
film, turns off the room light, starts the projector, 
reverses, arrests action, varies speed, stops the show, 
and turns the room light back on. You push buttons 
on a transmitter to send ultrasonic waves to a re- 
ceiver in the projector and trigger operation. 

‘Two models: a Tele-Sonic movie projector sells for 
$299.95; a Tele-Sonic slide projector for $269.95. 
Bell & Howell, 7100 McCormick Rd., Chicago. 


GAS CAMERA is powered by a CO. 
cartridge of the kind used in siphon bot- 
tles. Carbon dioxide operates a motor 
that advances the film and cocks the 
shutter. One charge is enough for six to 
eight 20-exposure rolls. The lens is fixed; 
you focus by moving the film. The 
35-mm. Graphic Jet costs about $120. 
Graflex, Inc., Rochester, N. Y. 
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BARNDOOR LIGHT 
fits around an R40 reflector 
bulb in a clamp-on fixture to 
help you put light where you 
want it. 

Pressed-in “eyes” in four 
sides are shaped to the con- 
tour of the bulb and slip on 
without taking it from the 
socket. Big 5-by-10-inch flaps 
swing back 270 degrees or 
come off so you can fold the 
device flat. $5.75. Lowel- 
Light Photo Engineering, 
421 W. 54 St, NYC. 


PROJECTION SCREEN is made 
of embossed material resembling beaded 
plastic to give bright, glare-free reflec- 
tion. The 40-by-40-inch screen weighs 
only 14 ounces with its container, is so 
light you can hang it on a picture hook. 
Sparklescope screen costs $3.98. Central 
States Paper & Bag Co., 5221 Natural 
Bridge, St. Louis, Mo. 


THROUGH-LENS CONTROL 
lets you focus and see the exact picture 
this 8mm. movie camera is taking. It 
also sets the exposure, sensing only light 
that falls on the film. ‘The system works 


MOVIE FLOOD with a 
sealed beam is rated at 650 
watts, but it gives as much 
light as four 300-watt R30 
lamps and lasts twice as 
long: eight hours instead of 
four. It contains its own re- 


flective coating, needs no 
separate reflector. With 
holder and cord, it sells for 
$19.95; lamp replacements, 
$5.45 ‘each. Westinghouse, 
Bloomfield, N. J. 


LIGHT FILTER in 
a pocket holder lets 
you view 

shadow contrast as 
they will actually ap- 
pear in the finished 
photo. You can then 
shift indoor lighting 
or wait for better out- 
door conditions. Con- 
trast Viewer costs 
$2.95. Bausch & Lomb, 
Rochester, N. Y. 


through a prism behind the lens, mirror, 
and photocell. The camera has two-speed 
electric zoom. Roll-film model, $349.95; 
magazine-load, $369. Bell & Howell, 
7100 McCormick Rd., Chicago, 


CAMERA ADAPTOR 
enables you to project slides 
through the lens of a Rollei 
having a detachable hood. 
You simply remove the fo- 
cusing hood, invert the cam- 
era, and insert it in a frame 
on top of the projector. The 
udaptor with a double 21/- 
by-21/-inch carrier is $49. 

2by-2 carriers, $2.50 each. 
Burleigh Brooks, Inc., 420 
Grand Ave., Englewood, N. J. 


light-and- 


ii 
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see PUMPING PEDALS 


CREATES A VACUUM 


THE POWER SYSTEM of a player piano resembles that of a 
vacuum windshield wiper. Two foot-powered. bellows 
maintain a partial vacuum (about 1% p.s.i. less th 
atmospheric pressure) in a spring-loaded, bellow: 
reservoir. Pipes from this run where power is need 
to turn the music roll and hit the strings, for example, 
As a foot pedal opens one of the power bellows (left), 
outside air pressure shuts an outward-opening flap valve 
so that air cannot enter. But an inward-opening valve 
admits air from the reservoi ir is exhausted from 
it, the reservoir is partially collapsed against its spring 
by the pressure of the outside air. 


AS YOUR FOOT COMES UP, pedal linkage lets exterior 

rings collapse the power bellows, now full of air from 
the reservoir. Squeezed by the bellows, this air closes 
the interior flap valve to the reservoir but blows open 
the exterior one. The closing bellows thus forces air out 
into the atmosphere. Meanwhile the bellows worked by 
the other pedal (not shown) takes over the job of ex- 
hausting air from the reservoir. Should pumping stop, 
the spring in the reservoir bellows tends to open 
ing it a power bellows temporarily to maintain “low ai 
for a short time. Units that use power admit outside air, 
which must continuously be pumped out. 


How a 


Player Piano 


Works 


FTER years of obsolescence, the 
player piano is making a comeback 
camouflaged as a spinet. Music rolls 

of both new and old favorites are pouring 
from revived factories, Fans find tread- 
ling such fun (you can express yourself 
in the music by rhythmic pumping, vary- 
ing foot pressure while working the con- 
trols) that the makers aren’t electrifying 
it. And, in this era of runaway prices, 
the player piano seems an astonishing 
holdout. In its heydey a good one cost 
over $1,000. Though still largely hand- 


made, the new spinet player above costs 
slightly less. 

Early mechanical players were set in 
front of a piano and pressed the keys 
with mechanical fingers. One of this kind 
hit the American market about 1896. But 
buyers preferred to have the works in- 
side, and that became universal. 

‘The paper rolls were produced me- 
chanically until a German manufacturer 
named Edwin Welte designed a piano 
with electric key contacts. On this, the 
pianist himself created the master roll, 


A FIVE-BELLOWS MOTOR 
DRIVES THE MUSIC ROLL 


ROTARY POWER IS GENERATED by five smaller bellows con- 
nected to a crankshaft. Linked to each connecting rod 
is a hollow-faced slide vaive. The low-air line runs to 
port under each valve. Another port to bellows is nearby. 
Ks a valve cavity bridges both ports (at bottom below), 
lowsair suction draws air from’ bellows, making atmos: 
pheric pressure ‘collapse it. “This turns’ the. crankshaft, 
moving the slide valve. When it uncovers the bellows port 
(see middle one below) air enters, and bellows open 
again. Overlapping impulses give smooth action which, 
through chains and gears, turns the takeup spool for play: 
ing the piano, or the music roll for rewi 
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recording not only every note and its pre- 
cise length, but even his tempo, phrasing, 
and dynamics—the key-striking force. 
The player piano is an air-powered 
instrument, in which pumping the foot 
bellows creates a partial vacuum. Other 
bellows are connected by piping. Higher 
outside air pressure putting the squeeze 


on them provides the mechanical power. 

Today's player piano has a governor 
to maintain set tempo no matter how 
furiously you pump, and a device that 
centers the paper roll pneumatically on 
the perforated tracker bar. Once again 
called the Pianola, the spinet player is 
the product of Pianola, Inc, NYC. HW 


HOW AIR PRESSES THE KEYS 


EACH KEY IS LINKED to its own tiny 
bellows channeled to upper chamber of 
a-valve unit (shown at right). Low- 
air line exhausts lower chamber above 
a diaphragm and, through a_ bleed 
vent, the space below it, which is con- 
nected to a hole in the tracker bar 
over which the roll runs. With low ai 
on both sides, diaphragm lies flat. At- 
mospheric pressure holds down a two- 
faced transfer valve, sealing lower 
chamber but opening bellows to 

mosphere (below, right). As a hole in 
a music roll uncovers one in the track- 
er bar, air rushes in under diaphragm. 


The diaphragm lifts and the transfer valve is 
Below, left). This shuts the sep pat, 
lows: 


raised ( 
channels low air to bellows. Collapsing 


depresses key, and hammer strikes string. As 
roll moves and paper covers hole in tracker 


HAMMER 
‘STRIKES 
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AR TO BELLOWS———> TRANSFER VALVE 
| ne BLEED 
VENT 
10 
TRACKER 
DIAPHRAGM Qo 


! 


bar, air in tubing and under diaphragm is ex- 
hausted through the vent. The diaphragm flat- 
tens and lets the valve drop. This opens the 
bellows to atmosphere again and draws the 
hammer back to its previous position, 


BELLOWS OPEN TO AIR 


Dockside telephone 

"Some cities have curb- 
side pay phones you can 
use from your car. 

The Eisenhower State 
Park Marina on. e Tex- 
oma, near Denison, Tex., 
went them one better. It 
had one installed on a dock 
for float-in phoning. 


PS PICTURE NEWS 


LOCKING TRUNK LID is 
offered on Sprite for 
first time. Tail lights 
are also restyled. 


More bite for the Sprite 


‘The diminutive Austin Healey Sprite, one of the low- 
est-priced sports cars, has grown slicker, 

Gone are its familiar bug-eyed headlights and grin- 
ning grille. Changes under the rioodl include a higher 
compression ratio (now 9:1), larger valves, and im- 
proved carburetion. Result is percent power _in- 
crease; the 57.9-cu.-in. four now generates Top 
speed is over 85 m.p.h. Price, still around $2, 


Solar golf cart 
Energy from the sun 


drives this car around the 
golf course. It is powered 
by ‘batteries, shown here 
‘a new charge from 
a pane of solar cells. 
e Geciane sre iam. was 
put on 
tronics 


by ea Elec- 
‘orp. of ‘An- 
Suiacake ot siete 


Space test for liquid hydrogen 
A flying laboratory enables Convair engineers to find 
out how liquid hydrogen reacts to weightlessness. A 
container of hydrogen (center) is put in a balloon 
which is inflated inside the fuselage of an Air Force 
KC-135 tanker. At 35,000 feet, the e plane is put into a 
shallow dive and maneuvered ‘to achieve zero gravity. 
Since leaking hydrogen could explode in air, the nylon 
bag is filled with nitrogen, making it necessary for 
the “floating” engineers to wear oxygen masks. Liquid 
hydrogen will propel the Centaur space booster. 


7 


Remember 
the B-36? 


A dozen years ago, this incredible 
“flying apartment house” was our 


first line of defense. Now it’s 
an epic museum piece 


By Wesley S. Griswold 


In March "49, four jets were 


_— 


First B-36 dwarfs a B-29. Mark I's two huge landing wheels gave way to a more balanced set. 


HE B-36 was the biggest bomber 
| the world ever knew, and it lived 
and died without having to fly 
through anything worse than a war of 
words. 

That was darn lucky for the United 
States, said many top Navy officers, who 
could never speak of the huge plane with- 
out getting mad. 

Leading British aeronautical engineers, 
and even some prominent American ones, 
openly snickered at the B-36. Yet the 
U.S. Air Force claimed, in the late 1940s, 
that it was invincible. Maybe it was. At 
least, there was never anything else like 
it. 

People with a fondness for spieling 
statistics found a mouthful here. The 
B-36 could tote a 10,000-pound bomb 
load 5,000 miles, drop it, and fly home 
again without refueling. On shorter hops 
it could lug along as much as 84,000 
pounds of high explosives. Its bomb bay 
had the capacity of three railroad box- 
cars. 

The giant craft could climb until it 
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could no longer be seen or heard. Its 230- 
foot wingspan was considerably greater 
than the length of the Wright Brothers’ 
first flight. Its wing was 714 feet thick 
at its fattest part, and contained a erawl- 
way, providing access to the engines. 

The 163-foot-long plane had 10 en- 
gines, developing a total of 44,000 hp., 
as much as nine locomotives or 400 auto- 
mobiles. It could generate 160,000 watts 
of electricity, and contained 30 miles of 
wiring. Its de-icing system could have 
heated a 600-room hotel. The 30,000-plus 
gallons of fuel it took off with would have 
sent a car around the world 18 times. 

The big bomber’s crew of 16 could 
take turns napping in eight bunks on 
long flights. Out in the tail, there were 
an electric stove and refrigerator, folding 
chairs and retractable tables. 

What did all these men do? Well, in a 
sample B-36 lineup toward the end of the 
bomber’s career in the Strategic Air 
Command, there were a plane com- 
mander, a pilot, two flight engineers, a 
radar-bombardier, a navigator, a nose 


added to the B-36’s power plant, a pair under each wingtip. Final horsepower: 44,000. 


gunner, two radio operators, a forward 
gunner (who was also a copilot), a for- 
ward gunner-observer, two lower-aft gun- 
ners, a tail gunner, and two upper-aft 
gunners. 

Connecting the pressurized cabin and 
tail was a tunnel that ran through the 
unpressurized middle. To go from one 
end of the plane to the other, the traveler 
rode through the tunnel on a flatcar, pull- 
ing himself along by an overhead cable. 

The B-36 mounted 16 guns, which was 
why it was often called the Flying Battle- 
ship. It was also given less flattering 
nicknames: Magnesium Monster, Flying 
Apartment House, Sitting Duck, and, 
most distasteful of all, Billion-Dollar 
Blunder. 

The controversy. It was Admiral 
Arthur W. Radford who gave the B-36 
this last, surly label. Radford earnestly 
believed that super aircraft carriers were 
a much better investment for the tax- 
payer. He was blunt in asking if the B-36 
was really as good as it was cracked up 
to be. Could it fly fast and high enough 
to do its job? 

The Navy said no. The British said no. 
‘The U. S. Air Force said yes. 

This elephantine bomber was conceived 
in mid-1941. Western Europe then was 
largely in Nazi hands, England was en- 
during the worst of its blitz. The outlook 
in the Pacific was bleak. Air Force plan- 
ners realized they might have to deal 


with Germany and Japan from home 
bases entirely. 

There were no jet interceptors or 
guided missiles to worry about. Anti- 
aircraft fire was still fairly low and 
inaccurate. Fighter planes were all pro- 
peller-driven and not very fast. 

‘The Air Force asked for a bomber with 
a 10,000-mile range, 10,000-pound pay- 
load, 35,000-foot ceiling, and a cruising 
speed of 240-300 mp.h. Moreover, it 
would have to be able to use 5,000-foot 


“GREENHOUSE” was the me for the 
front. ‘Besides the pilots plastic bubble, the 
navigator and bombardier had wide glass’ area 


below. Guns stuck out from under canopy. 
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Faster planes and new tactics mace the big B-36 obsolete 


BOX FORMATION was standard for B-36s in 
group flight. With sixteen 20-mm. cannon on 


runways—quite a feat for a monster of 
that size. 

All these requirements were considered 
fantastic. But Consolidated Aircraft came 
up with a design, to be powered by six 
3,000-hp., pusher-type, propellered en- 
gines. Development dawdled, however, as 
the favorable progress of World War II 
made it seem less essential. 

Then came the atomic bomb and, with 
the end of the war, the almost immediate 
evidence that Russia was going to become 
the new world threat. The U. S. was the 
only nation with the A-bomb. It had to 
have a means of delivering it to any 
target in Russia, if necessary. The B-36 
seemed the obvious bird to bank on. 

The improvements. Consolidated had 
meanwhile merged with Vultee and be- 
come Convair; and on Aug. 8, 1946, it 
launched its first B-36. That experi- 
mental model had two enormous main 
landing wheels, more than nine feet in 
diameter. But these concentrated too 
much weight on too small an area of run- 
way. So, when the first production model 
of the B-36 rolled out, a year later, it had 
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each plane, they could cover every quadrant of 
the sky with heavy fire in case of attack. 


eight landing wheels, about half the size 
of the originals. It also had a bubble on 
its nose, so the pilot could get a better 
view. 

These changes were the first of many. 
Between August, 1947, and August, 1954, 
it ran through 10 model changes. ‘The 
horsepower of its propeller engines rose 
from 3,000 to 3,800 apiece. Beginning 
with the D model, which first flew in late 
March, 1949, four jet engines were added, 
a pair under each wingtip. 

Meanwhile, the world’s biggest bomber 
strained toward greater heights and high- 
er speeds, until in midsummer, 1949, the 
Air Force revealed that a B-36D’had 
topped 435 m.p.h. and climbed above 
50,000 feet. 

The Air Force had no sooner released 
these performance figures than the Navy 
shouted that they weren’t good enough. 
Their own Cutlass, Banshee, and Panther 
jet fighters could all climb to the B-36’s 
ceiling in a few minutes and knock it out 
of the sky. 

A few Congressmen were all for giving 
the Navy a chance to put up or shut up. 


A BODYGUARD for B-36 
was neede was 
thought, as fast jets de- 
veloped. So this modi- 
fied RB-36 was fitted 
out to take aboard or 
launch a light fighter 
plane. But the experi- 
ment got nowhere. One 
trouble: The little 
plane, even in retracted 
position, slowed mom- 
ma down too much. 


and it landed on the scrap heap 


But that wasn’t in the interest of national 
security, rumbled the Defense Dept. 

Even U. S. airmen themselves dis- 
agreed about the B-36. Gen. George Ken- 
ney, first commander of SAC, said it 
would be dandy for night bombing, but 
he wouldn’t use it in the daytime. Gen. 
Curtis LeMay, who succeeded him, said 
the plane was great day or night. Gen. 
Hoyt Vandenberg said B-36s could fly 
far enough, fast enough, and high enough 
to drop A-bombs on any target in Russia. 
That fact, he said, was the best insurance 
against war. 

Question from Britain. While the fight 
raged on in Washington, some British 
aeronautical engineers couldn’t help rais- 
ing their voices, too. Britain’s Vampire 
jet interceptors, one expert declared, 
could climb to the B-36’s best level in 
eight minutes, and fight right on up to 
56,000 feet. And, he added, the Russians 
probably had something just as good. 

“We fancy that our American friends 
are prone to underestimate the height of 
the Iron Curtain,” wrote the editor of 
Britain’s Flight and Aircraft Engineer. 

But the B-36 calmly rode out the con- 
troversy and remained, for a time, the 
mainstay of SAC. The Navy got its su- 
per-carriers anyway, and the storm blew 
out to sea, 

The B-36 finally retired to make way 
for waves of much faster B-47s and B-52s. 

Altogether, there were 385 B-36s built, 
at a cost of around $3,000,000 each. Most 
of them have now been cut up for scrap. 
The last to come off the production line, 
in mid-August, 1954, is now a public 
monument at Amon Carter Field, Fort 
Worth. 

Like almost all super-big objects, the 
B-36 was often a figure of fun. For one 
thing, despite all the brave words about 
its mounting speed, the B-36 sounded 
slow. The acoustical mix of its piston and 
jet engines resembled nothing so much 
as the noise of a distant race among 
sedate motorboats. 

Before each landing, some rear-crew 
member had to come forward through 
the tunnel, crawl out into the wing, and 
gaze through the wheel wells to make 
sure the main gear was down and locked. 
Another peered out through a hatch in 
the floor of the forward radio compart- 


PILOT PERCHED in a position 30 feet above and 
80 feet ahead of his landing wheels. Here he 
indicates the jet controls—usually handled by 
the copilot, whose seat is at right. 


ment to be certain the nosewheel was 
ready for touchdown. 

‘There was something ludicrous, too, 
about the fact that the pilot sat 30 feet 
higher than the landing wheels and about 
80 feet ahead of them, And he never 
moved the bomber’s controls directly: 
All he did was manipulate spring-loaded 
tabs, which caught in the slipstream and 
tugged the huge control surfaces in the 
direction the pilot wanted them to go. 

B-36 pilots had to take lightplanes 
aloft between missions in order to keep 
fresh the vital “dimension awareness” of 
flying. For, as one of them said, piloting 
a B-36 was “like sitting in a bay window 
and flying an apartment house.” 

Still, no matter how much one joked 
about the B-36, it had two qualities every 
crewman was grateful for. It was im- 
mensely stable and rugged. 

A B-36 once lost three engines on the 
same side and still made a perfect land- 
ing. Another dropped its rudder on a low- 
level flight, but kept right on going for 
250 miles before it set down—safely. 

Because the B-36 carried the A-bomb, 
it was called the Big Stick. But because 
it merely held the Bomb and didn't drop 
it, the mammoth ended its career with the 
proud name—Peacemaker. an 
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ALL FOUR RONT WHEELS turn at once. 
4.50-by-12 tires cost less than half as much as 


Eight-wheeled car 


Tf railroad coaches have gt wee wheels, 
thought Enoch Johnson, Wing, 

Minn., machinist, why shouldn't automo- 
biles?'So he built this one. 

Every com aponent, except for a few he 
made himself, stems from Dodges up to 
46 years old. Trimmed with mahogany 
and painted a dazzling yellow, the 2,200- 
pound machine makes an arresting sight. 
“Tt rides great,” says Jol “The 
eight wheels glide over bumps and | dips 
ike a snake crawling over the grot 
PROPANE-GAS TANK by Johnson's side is used 
in place of choke when starting the car. Huge 
exhaust collectors (over running boards) lead 

50-hp. Dodge V-8. Rear-mounted ra 


ator has two electric fans; water 
through the car’s frame, made of 2 
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standard tires, Large lights, Klaxon horns, 
straight windshield pack plenty of nostalgia. 


Respiration dummy 

A new manikin teaches British 
first-aid students the art of mouth- 
to-mouth artificial respiration. It 
consists of a head, windpipe, and 
transparent lungs so a learner sees 
the effect of his breathing. 

The head must be held back at 
the correct angle to keep from 
blocking the air passage; and, the 

ose pinched and released rhythmi- 
cally like a valve. A plastic face mask 
may be sterilized. The model folds 
up compactly to carry or store. 


Royal southpaw: Queen Mother Elizabeth, Charlemagne, da Vinci were lefties, too, 


It’s a Clumsy World 


for Lefty 


... But getting better. Now he can get left-handed rifles, 
saxophones, penknives—even checkbooks 


readers who saw a recent photo of 
Britain’s Queen Mother Elizabeth 
shooting pool got a special kick out of it. 

Why? Because, with the confident 
stance of an old pro, the royal lady was 
wielding the cue with her left hand. She 
has the same problem they have 

She and 300,000,000 other people live 
a more or less frustrated existence in a 
right-handed world. They deal as best 
they can with doorknobs, zippers, but- 
tons, gearshifts, tools, scissors, musical 
instruments, telephone dials, corkscrews, 
can openers, and a whole catalogue of 
other objects not designed for their con- 
venience. 

But Lefty leads a far happier life than 
he used to. There was a time when par- 
ents shouted: “You'll learn to use your 
right hand or else!” As a result, a few 
high-strung kids were left stuttering in 
protest, and clumsy with both hands. 

Today, warned by psychologists, par- 


Ae 10 percent of all newspaper 


ents are inclined to let a left-handed 
youngster be himself. The theory now is: 
If you're a lefty, be a good one. 

Nobody cared. There was only a feeble 
effort to take pity on the left-hander a 
century ago. It produced a spate of left- 
handed shaving mugs with a side mirror 
to the right of the handle. There was a 
somewhat larger production of left- 
handed mustache cups. 

Nowadays, manufacturers cater to the 
18,000,000 left-handed Americans by 
making scissors, shears, baseball gloves, 
sickles, refrigerators, pocketknives, golf 
clubs, dental equipment, fishing reels, 
bowling balls, one-armed writing chairs, 
rifles, and saxophones for them alone. 

As long ago as 1945, the Trade Bank 
& Trust Co., New York City, started 
providing left-handed checkbooks—stubs 
printed at the right of the check. Since 
any well-trained checkbook user fills out 
the stub first, a left-handed client thus 
will avoid the risk of smudging the ink 
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BOLT OPEN 


WS 


BOLT CLOSED 


BOLT OPEN 


WITHOUT STOPPING, a lefty can rapid-fire the 
new Savage, working bolt with his best hand. 


with his knuckles when he starts writing 
the check. 

Taking pen in hand. The big trouble 
with writing left-handed is that the pen- 
man drags his hand over what he has 
just written. It's also harder work, for he 
pushes the pen, whereas the right-hander 
pulls his along. Furthermore, the lefty 
can’t see what he has written last, for his 
scribbling hand is in the way—unless he 
has been taught to grasp the pen higher 
up than the right-hander does. 

An important aid to the left-hander is 
to arrange the paper with the top left 
corner uppermost—just the opposite of 
what suits right-handers. This gives relief 
from the cramped writing position so 
often the mark of the lefty. 

One way to lead the lefty’s customarily 
cramped writing hand to greater legibility 
is to guide it in scribbling from left to 
right (which doesn’t come naturally to 
it), and in making big, flowing, clock- 
wise loops across the page. 

It’s possible to turn the ostensible 
handicap of left-handedness into a very 
tidy asset. Edward R. Murrow, for in- 
stance, has been called “the best left- 
handed putter in Christendom.” And no 
baseball fan is likely to forget the shining 
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Now the Bolt’s on the Left— 
Where Southpaws Want It 


Desprre the fact that millions of hunters 
are left-handed, not until two years ago was 
there a rifle or shotgun designed especially 
for them. 

Early gunsmiths coped half-heartedly with 
the problem by providing duplicate cheek 
pieces on both sides of their stocks—the rest 
was up to the user. Since then, lefties have 
put up with rifles they had to turn upside 
down to load, shotguns with precisely built-in 
castoff slant precisely on the wrong side, and 
ejection mechanisms designed to spew a 
stream of used shells right across their star- 
tled eyeballs. 

When World War I introduced the bolt- 
action rifle on a really big scale, southpaw 
shooters had had it. Slide- and lever-action 
guns were barely manageable; bolts were im- 
possible. The Army had one answer: force all 
recruits to shoot right-handed—usually with 
less than. spectacular success. Sportsmen 
either paid for expensive alterations on their 
shooting pieces or simply didn't buy bolt ac- 
tions at all. 

But recently, one noted firearm maker— 
Savage Arms—took pity on the suffering 
southpaws. First came a left-handed version 
of its famous Model 110 bolt-action rifle, 


examples of Babe Ruth, Lefty Grove, 
Stan Musial, Johnny Podres, and War- 
ren Spahn. 

And while we're still on the diamond, 
consider the pitcher-spooking versatility 
of Mickey Mantle. In a game against the 
Detroit Tigers last May, he hit a left- 
handed homer in the eighth inning and 
a right-handed homer in the tenth. 

Is it inherited? Scientists haven't yet 
decided whether left-handedness is the 
result of heredity or environment. Most 
think it comes from a blend of the two. 

There is evidence that when both par- 
ents are left-handed, half their children 
will be. If only one parent is a lefty, one 
child in six is likely to be in the same 
boat. If neither parent is left-handed, 
there is still a one out of 16 chance of it 
showing up in a child. 

However, a baffling fact weakens the 
heredity theory: 20 percent of all iden- 
tical twins are opposite-handed, one pre- 
ferring the right, the other the left. Since 
identical twins result from the split of a 
single embryo, they have identical genes. 
Therefore, a difference in handedness be- 
tween them cannot be hereditary. 

Another mystery is why twice as many 
boys as girls are left-handed. 


SHELLS EJECT TO THE LEFT of this special 12- ONLY HOPE FOR SOUTHPAWS before new left- 
gauge Savage shotgun, out of shooter's line of — handed guns was custom conversion, Here you 
vision, On standard models, shells flit uncom- see a left-bolted_.30-40-cal, Steyr. Such altera- 
fortably across a southpaw’s eyes. tions often cost $200 for machining alone. 


made in several calibers for about $125. For it sells in standard and deluxe versions for 
the first time now, a lefty could rapid-fire a about $85 to $90. Except for their left- 
bolt action without stopping after each shot handed orientation, shotgun and rifle have 
to switch hands and throw the bolt with his the same working parts as their right- 
right, Sales zoomed. handed cousins. 

Savage soon added a 12-gauge shotgun in While telephones and doorknobs ai i 
which the shells were ejected to the left. in- for righties, southpaws are at last getting a 
stead of to the right across the user's line of — break where accuracy and safety are an abso- 
vision. Known as the Model 30L and ACL. lute must—Ken Warner. 


Doctors have long known that people Between the ages of six months and a 
often prefer the use of one eye, or foot, year, a child’s natural preference begins 
or even one side of the jaw to the other. to assert itself. Most children decide the 
‘The command comes from the side of the matter once and for all between the ages 
brain opposite to that of the body mem- of three and seven. 
ber. For instance, the right side of the If someone's kid is sprouting fast and 
brain controls the left hand. Also, the _ still hasn't made up his mind which hand 
center of speech and expression is on the he prefers, it’s advisable to take him to 
same side of the brain as the center of a clinical psychologist. Tests will help 
motion, and close to it. This has led to determine the degree of left-handedness. 
the theory that when a child is forced If the youngster’s preference is simply 
to change handedness, the resulting con- not very strong, it should be easy to en- 
fusion spreads to his speech center and courage him to switch hands. If nature 
garbles his tongue. really intended him to be a lefty—well, 

‘There is no proof, however, that fore- let him learn to be a ballplayer. 
ing a nervous youngster to change hands —_—‘There are shreds of comfort. Research- 
is more likely to make him stutter than ers at the University of Wisconsin have 
obliging him to give up teasing the cat. found that left-handed students are not- 
The point, say psychologists, is that no ably quicker with the left than right- 
emotionally unstable individual should handers with the right. Other researchers 
be forced to do anything. Encouraged, report that the majority of cats are left- 
yes, but not shamed or whipped into pawed, and that parrots are predomi- 

Can you prevent it? One confusing nantly left-clawed. In between are rats, 
fact is that young babies use either hand _ rhesus monkeys, and chimpanzees, which 
equally well. They simply reach with seem to be able to do equally well with 
the hand that’s closest. The best way to either front foot or paw. 
encourage them in the direction of a The sinister left. There’s no telling 
more agreeable later life is to put every- when things to the left first got a bad 
thing they’re expected to touch within name, but it was in the dim reaches of 
easier reach of the right hand. 


RADIO RECEIVER in can (circle) mounted near device that controls system. Warning light and 


top of pole picks up signal and starts timing bell au 


Double-decked fishing boats 

Most of them loaded in tiers above deck, 99 
fishing boats were put aboard the freighter Tal- 
keetna at Seattle bound for Alaska. The 32-foot 
filletters are valued at $10,000 each and can 

old 4,000 fish. The largest fleet sent to the 50th 
state at one time, the boats were part of a ship- 
ment of 223 by the Alaska Steamship Co. 
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tween the traffic light and pole. 


$10,000 horse blanket 
Some lucky horse will soon be 
wearing the pure-vicuna blanket 
shown ‘on display above, H. 
Kauffman & Sons, New York 
fy saddlery: Rrra, made the 
eight-by-eight-foot covering for 
presentation to “the horse of the 
ear,” to be selected by leading 
jorse-breeding and riding groups 
in November. Its value: $10,000. 


TOUCHING BUTTON on transmitter turns traffic 
light red four ways, lights warning signal, and 
rings bell at intersection for 30 seconds. 


INSIDE CONTROL CAN: Chrysler adjusts re- 
antenna at bot- 
jing relay at top. 


ceiver, which gets signal throu: 
tom and triggers pneumatic tis 
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RADIO. RECEIVER amie 
TIME RELAY 


» 


Fire trucks control traffic lights 


Fire trucks, lice cars, and other 
emergency vehicles can turn traffic lights 
in all directions as they approach 
dangerous intersections in Lorain, Ohio. 
The driver simply presses a button on a 
radio transmitter’ mounted on the wind- 
shield, Its signal, with a range of 100 feet, 
is picked up by a receiver mounted on a 
power-line pole at the nearest inter- 
section. This triggers a timing device 
that turns the traffic light red in four di- 


Aircraft flies 
on flexible wings 

The kitelike machine at 
right may look like some- 
thing out of a museum, but 
it’s no antique. Ryan Aero- 
nautical Co. built it for 
testing in flight for the 
National Aeronautics and 
Space Administration and 
the Army. 

Its V-shaped wing of flex- 
ible nylon is attached to 

les at center and edges. 

lung under it is a plat- 
form with pilot in front, 
pusher-prop engine at rear, 
cargo space between. Tilting the 


555- 

re-foot wing steers the plane. The 
wing folds compactly for storage. 

‘The Army is interested in the plane, 


rections for 30 seconds, puts on a warning 
light, and rings a bell. ‘The driver of a 
following emergency car can gain 30 
seconds more to pass by pressing his 
transmitter button. 

‘The eystem was desimed by, Lorain 
Fire Chief Alfred G. Nickley and ‘Thomas 
Chrysler, superintendent of police- and 
fire-alarm telegraph, Chrysler built it 
mostly from parts of confiscated pinball 
machines, illegal in Lorain. 


both as a glider and with engine, for 
cargo and troop carrying; NASA sees it 
as a parachute to recover for re-use the 
costly Saturn-rocket first-stage engine. 
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The Mystery 
of the 
Forgotten 


By Walter S. Bowen and Harry Edward Neal 


N 1914 a war flared in Europe, a struggle that was to embroil many na- 

I tions in what history now calls the First World War. The United States, 

not yet involved, sought to mind its own business, and President Wood- 
row Wilson issued a proclamation of neutrality. 

As a neutral, America had every right to sell goods—including munitions 
and other war materiel—to any and all purchasers on a cash-and-carry basis. 

Since Great Britain and France controlled the seas, and Germany herself 
could not obtain war goods in the United States and get them past the fleets 
of her enemies, the Germans sought desperately to prevent her opponents 
from replenishing their stockpiles from America. There were two ways— 
sabotage and propaganda in the United States. 

Both methods were being used soon after President Wilson's proclamation 
was made. Stories in certain magazines and newspapers sought to gain 
American sympathy for the German cause. Strikes were called in factories 
producing the goods of war. 

Wilson ordered Secretary of the Treasury William Gibbs McAdoo to send 
Secret Service agents into action against the plotters. 

William J. Flynn, then Chief of the Service, promptly established a 
counter-espionage unit in New York, headed by Agent Frank Burke and 
staffed by 10 picked investigators. Burke was short and stocky, with light 
brown hair parted in the middle; spectacles rimmed Irish eyes that could 
twinkle or drill. He was shrewd, bold, and dedicated to his job. 

One prominent German put under surveillance in New York City was 
George Sylvester Viereck, editor of a periodical called The Fatherland. Al- 
though no direct suspicions centered on Viereck, he was shadowed in the 
belief that persons active in espionage and propaganda might visit him. 
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Adventures of the U.S. Secret Service: 2 


Other agents were assigned to shadow certain German Embassy officials. 


CN SATURDAY, July 24, 1915, Burke sat writing a report at his desk on 

the top floor of the Custom House at the Battery. From the windows 
he could look across the shimmering harbor at the Statue of Liberty, Burke 
was not, however, destined to enjoy the slight breeze that wafted in from 
the harbor, for a telephone call sent him out on an assignment that was to 
make history. 

The call came from another Secret Service agent, William H. Houghton, 
whose job it was to keep Viereck under surveillance. Houghton reported 
that he had followed Viereck to the building at 45 Broadway, owned and 
occupied by the Hamburg-American Steamship Line, and suggested that 
Burke join him there in case Viereck emerged with other persons. 

Burke joined Houghton immediately, and the pair kept watch on the 
entrance. Since it was Saturday afternoon, lower Broadway was virtually 
deserted and the sun-roasted streets were quiet. At three o'clock Viereck 
came out with another man, who carried a bulging brown-leather briefcase. 

Viereck’s companion was about 50 years old, tall and slender, with close- 
cropped graying hair. His cheeks were branded with old dueling scars, and 
he walked stiffly and ramrod straight in the haughty manner of the Prussian 
aristocracy, 

It would make a better story to say that this stranger had earlier been 
identified as an important cog in the German propaganda machine and that 
the Secret Service had been on his trail for weeks. The truth is that neither 
Burke nor Houghton had ever seen him before, did not know who he was, 
and had no knowledge of his importance. Only afterwards did they discover 
that he was Dr. Heinrich Friedrich 
Albert, Privy Councilor of the German 
Government, who had entered the 
United States officially as a commer- 
cial attache of the German Embassy. 


R. ALBERT and Viereck walked 
to the Rector Street elevated sta- 
tion and boarded a northbound Sixth 
Avenue train. Burke and Houghton * a 
Tioscded Hiesemetdin: fieCetue “eaeae cea nec one 
sat together, and Burke sat down be- carried a bulging briefcase. 
hind them. Albert held his brown bag in his lap. Burke tried to listen to 
their conversation above the rumble of the train, but they spoke in German. 
When the train halted at the 23rd Street station, Viereck said goodby to 
Dr. Albert and left the car, followed by Agent Houghton. Burke remained to 
keep an eye on Albert. 
Just before the train gates closed at the 23rd Street station a young lady 
stepped aboard and sat down in the seat vacated by Viereck, next to Dr. 
Albert, who was closest to the window. 
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Apparently Albert was en route to his living quarters at the German Club 
at 59th Street and Central Park. To get there it was necessary for him to 
leave the train at 50th Street and take a shuttle train that ran between 50th 
and 59th Streets. As they rode, Burke noticed that Albert removed the brief- 
case from his lap and placed it on the seat by the window. The German 
then took a paper from his coat pocket and began to read. 

As the train pulled into the 50th Street station Albert was still reading, and 
he seemed oblivious to the fact that the train had stopped. Just as it was 
about ready to move, he glanced out the window, saw the station sign, and 
realized that this was where he wanted to get off. 

He sprang out of the seat and shouted at the train guard, “Wait! Wait! 1 
get off here! I get off!” 

As he dashed toward the door, the girl who had sat beside him called out, 
“Hey, wait! You forgot your briefcase.” 

Evidently Albert did not hear her, for he ran out of the door and was on 
the station platform before he suddenly halted and turned, an expression of 
anxiety on his face. In that instant Burke made a fateful decision. He 
reached over the back of the seat and seized the briefcase. 

“That's mine!” he said to the startled girl. With the case, Burke, noting 
that Albert was trying to re-enter the car through the rear door, headed for 
the door at the front end of the car. Albert was having some difficulty, his 
path barred by a very fat woman who stood in the doorway asking a question 
of the train guard, When finally the German pushed past her and rushed to 
his former seat, the girl pointed at the seat in back and said, “The man who 
was sitting there took the briefcase. He went out the other door.” 


QPTHER passengers had alighted 
from the train, and Burke made 
himself as inconspicuous as possible 
by mingling with them. He saw Al- 
bert “come tearing out in a hurry, 
greatly disturbed.” The doctor was 
between Burke and the exit stairway, 
and Burke knew it would be folly to 
make a break for the street at that 
moment. Instead, he walked calmly 
Burke stuck a cigar in his mouth" _to the station wall, stuck a cigar in his 
and pretended to light it. mouth and pretended to light it, blow- 
ing out one match after another as though the wind were the culprit. With 
his body he held the precious briefcase tight against the wall, partly covered 
by his jacket. The train rumbled out of the station. 

Albert glanced hurriedly at all the people on the platform, then whirled 
and rushed down the stairs to the street. There was no other train in sight 
and Burke figured that it would be disastrous to wait on the platform any 
longer, so he walked rapidly to the stairway and descended to the sidewalk 
below. 
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On the street Burke saw Dr. Albert “with panic on his face,” looking at 
pedestrians in all directions. Suddenly the German saw Burke and the brief- 
case. He let out a wild yell and dashed in Burke's direction. 

Again Burke made a split-second decision. A Sixth Avenue trolley car 
was approaching, headed uptown. It was one of the open cars then popular, 
a car with running boards on each side and open seats extending the entire 
width of the vehicle. Burke jumped on the running board of the moving car, 
near the conductor. Albert was racing to catch up, shaking a clenched fist 
and screaming at the top of his lungs. 

“See that man?” Burke said to the 
conductor. “He's crazy—stark, raving 
mad! He’s just stirred up a lot of trou- 
ble on the elevated station. If he gets 
aboard this car you're going to have 
more headaches than you can handle.” 

The conductor took one good look 
at the wild-eyed, fist-shaking, shouting 
Dr. Albert and decided that Burke 
was telling the truth. He called loudly 
to the motorman, “Hey, Joe, step on it! 
Don’t stop, Joe—don’'t stop!” 

The motorman looked back, saw the 
frantic Albert, and speeded up the car, sat raped on the renaing. board 
which soon outdistanced the doctor a ke 
and turned west on 53rd Street. 

At Eighth Avenue and 53rd Street Burke hopped off and boarded a down- 
town trolley. A few blocks down he alighted and went to a nearby drug- 
store, where he telephoned Chief Flynn, then in New York. 

Flynn drove to the store in his car, picked up Burke and the briefcase, 
and went to the Secret Service office in the Custom House. Together they 
opened the bag. Virtually all the documents it contained were in German, 
which they could not read. Flynn promptly telephoned Secretary McAdoo, 
then on vacation at North Haven, Me. McAdoo requested that the case and 
its contents be brought to him immediately. 

Meanwhile, agents reported consternation in the German Embassy in 
Washington and at 45 Broadway in New York. The Germans suspected that 
a British spy had seized the briefcase. But apparently they had a weak hope 
that it had been stolen by an ordinary sneak thief, because on the following 
Monday a pathetic little advertisement appeared in the New York Evening 
Telegraph: “Lost: On Saturday, on 3:30 Harlem Elevated train, at 50th 
Street station, brown leather bag, containing documents. Deliver to G. W. 
Hoffman, 5 East 47th Street, against $20 reward.” 

When Flynn and Burke delivered the briefcase to Secretary McAdoo, a 
translation of the German documents provided incredible revelations of the 
vast and bold operations of the German propaganda and sabotage machine. 

There was indisputable evidence that Albert was the top financial agent 
of the Imperial German Empire in the United States; a total of $27 million 
had been deposited in American banks for his use. The doctor, it appeared, 

[Continued on page 224} 


Mechanics 


and Handicraft 
SECTION 


AN EXPERT WEAVER, Mrs. Sadie 
Robbins, tacks first strand of 
cane to underside of seat 
frame to begin warp—the 
parallel strands of ca 

which other strands are wo- 
ven. On of wa 

tened cane is stretched out 
floor, whi 


keeps frame from sli 
warping and weavin; 


1. TO START THE SEAT, 
from front to 

s in photo abo 
taut. Every fifth t 


FIRST STEP IN WEAVING is the s\ of 4. USING FOUR-OVER, FOUR-UNDER PATTERN, 
strands of cane through the top warp. weave strands to left. Ends of No. 1, 2, and 3 
st strand (arrow) is tucked under nine warp are staggered along rear edge of warp as below 
ls, second under nd so on. Ends of strands 4 te ther under wrap, 
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Weaving Cane 


for the 


Kennedy Rocker 


...0or any favorite antique chair 


By Herbert R. Pfister 


PS PHOTOS BY W. W. MORRIS 


EAVING cane by hand is an art 
that has nearly vanished. Only 
a few skilled weavers now prac- 
tice their trade in factories similar to the 
P & P Chair Co. that makes the Ken- 


1 fi 


frweae cane ras te S AROUND FRAME, 


TACK END, 
UNDER FRAME 


a to space out the warp along the wider 
front 
would not be needed on a square seat, since 
warp would be uniform along front and rear. 


edge of the frame. These extra turns 


‘5. STARTING STRANDS ARE PUSHED TOGETHER 
$0 that they Iie snugly side by side to begin her 
Fingbone pattern, Strands 1 to 7 now dangle 
from left of frame, and frame is turned over. 


FRAME TURNED FROM Pe 
LEFT TO RIGHT 
DURING WEAVING 


nedy rocker. Some antique restorers also 
know how, but they get high prices. 

So, whether you're building a JFK 
rocker as described last month, or just 
want to recane an old chair, knowledge 
of this almost-forgotten handicraft can 
be worth real money. 


Mrs. Sadie Robbins is one of the ex- 
‘CONTINUED 


2. CANE IS TIED TOGETHER to make a single 
continuous strand around frame. Some knots 
will hidden under crossweave. Those that 


aren't will be untied later and ends tucked in. 


6. WITH FRAME TURNED BOTTOM UP, six new 
strands—No. 8 to 13—are started into right side 
of bottom warp, pushed together and pulled 
to left. Strands now hang from both sides. 


SEVEN STRANDS 
ROM TOP 


THIRTEEN STRANDS 
|= NOW HANG TO LEFT 
IN STARTING ORDER 


REAR OF FRAME 


7. STRANDS NO. 1 TO 7 at right side are woven 
i ds 8 to 

4 e “over 'n under” pattern 
found on seats of many antique chairs. In pho- 


© TRIM LOOSE END AND 
TUCK IN AETER. 
COMPLETING WEAVE 


@®praise Eno oF 


CANE STRAND — ite 


@®TUGKIN END OF NEW STRAND: WARP STRANDSAT 
JO ConTINUE WEAVE TOPAND UNDERSIDE 
10, AT END OF WEAVING STRAND, a new strand 
(B in insert drawing) is tucked under the end 
A) of the strand that has run out, to continue 
the weave. The old strand end (A) is then 
trimmed and tucked under the next four warp 
strands as at (C) to conceal the splice. 


WEAVE STRANDS 
WOT 
IM FROM RIGHT IN. 


BASIC OVER-M-UNDER 
PATTERN 


to above at right, the last strand (No. 7) of 
the group is being pulled through to the left 
side. At this point, there will be thirteen strand 

numbered in starting orders, at the left sid 


1}. AS WEAVING NEARS COMPLETION, warp 
tightens, and a table knife must be used Lo sepa- 
rate strands. Arrow points to warp knot that 

been untied. Ends will be tucked into pattern. 


CHANGE NUMBERS, 

Row STARTING —e 

ORDER TO WEAVING 
‘ORDER. 


REAR OF FRAME 


Kc sraanes 
| hill 
Hill 
Hil 
8. |PPING FRAME TOP UP swings thirteen dan- 9. STARTING WITH NO. 1, dangling strands are 
strands to right side. Strands shown in pre- woven in from right and pulled through to left. 


ceding drawing have been renumbered 1 to 13; Above, No. 13 is being pulled through, and 
weaving will now be done in that order. herringbone pattern is fully developed. 


feoueH 
reac ETAL II 
|| ezameruene: iP 
‘ALU STRANDS STARTED, 

lap EADY FoR conniNuoUs 

‘WEAVING IN NUMBERED ORDER 


1 faa il : 
Fever ll l | 


a 


AT FINISH OF BOTTOM WEAVE, strands I to 
6 are pulled through to dangle at left. No. 7 to Ends are cut and stag- 
10 are cut and ends tucked in at left edge; 11 just as they were st 
to 13 are staggered across front edge. ige at the start. 


One 
Place 
You Can 
Buy 
Cane... 


.. . is from Su-Ann, Ine., 
Box 545, Asheboro, North 
Carolina. The price is $2 
a bunch, and two bunches 
are needed to cover the 
seat and backrest of a 
JFK rocker. 


FRAME, THEN 
(ROUND DOWEL 
eT) 


CONTINUED 15 


2, WITH BACKREST ACROSS LAP, and front facing 
up, six strands of cane are woven in from the 
right and pulled to the left to stagger their ends 
as shown in the drawing above at right. Then 


TWO LOOSE STRANDS NUMBEREOIN 
UCSuT ware 

DOTTED LINES HELP 

TRACE STRANDS ON. 

REAR OF BACKREST 


id 
if 


t 
ita 
SEEEEL 
aay 
EEEEFELE! 


SEEUEEL EFL 
i 
eFEEEEE 


EEEEEEE 


4) [Rio connnuey ii 
| VIRENEF letowr or sacxcesr 
wt 


ator Tor 
5. FRAME IS TURNED AGAIN, and twelve strands 
from rear are brought around top stretcher and 


woven into front. Note: Numbers are changed, 
and weaving continues in order shown, 


STARTING ORDER 


top> 


BRING TWO WARP STRANDS 
AROUND STRETCHER AND WEAVE IN 
AFTER STARTING STRANDS 170.6. 


the two free ends of the warp are wrapped 


around the top stretcher and woven in beside 


the starting strands. Eight strands now hang 


from the bottom of the frame. 


6. SAME TWELVE STRANDS are woven into front 
and rear progressively, until frame is covered. 
As with seat, new lengths are tucked under 
ends that run out, to continue strands, 


| My Most Embarrassing Shop Moment 


I HAD just gotten out of high school and 
was working at my first job in a machine 
shop. My. supervisor was teetering on the 
brink of insanity trying to teach me the 
simplest rudiments of shop work. 

One day he handed me a 150’ coil of red 
rubber air hose and explained he wanted it 
cut into foot lengths on a saw. To save the 
time of measuring each piece. he showed 
me how to saw off one length, then_use 
this as a guide for cutting the others. That 
was where he made his mistake. 

Feeling proud over the new trick I had 
learned, I raced through the job in only a 
few minutes. As I neared the end, however. 
it began to dawn on me that,a piece of hose 
as wide as my fist couldn't be 12” long. 
I checked the others—I was standing knee- 
deep in a pile of hose pieces only one of 


which was the required 12” in length 

ly supervisor wandered over and sudden 
ly turned the color of the red hose. Where. 
he thundered, was the original piece T was 
su to measure with? I explained that 
Thad used that only for the first cut. I 
then had used the newly cut second piece to 
measure the third, the third to measure the 
fourth, and so on—just as he had said. 1 
hadn't realized that the curvature of the 
hose had made the inside piece slightly 
shorter than the outside guide piece laid 
beside it. Each length thus came out shorter 
than the preceding one. 

I got another chance, though. My super- 
visor handed me a second coil of hose and 
a ruler and growled: “This time, measure 
each piece if it takes you all day.”—Steve 
Haas, Charlotte, N.C. 


NEW STRANDS FAVE STRANDS 


we 
SION 12 VrOo INAPTER 


TW steanps 
[ref Renate sucrs 9 ne 
|? PT mm = 


WT 

9) | | {TWELVE STRANDS: 
ATTOP AFTER 

WEAVING IN (70.8 

| 

l 


3. FRAME IS TURNED OVER from left to right, so 
rear is up and bottom is at right hand. Four 
new strands are started and staggered along 
edge, and eight strands from front are woven in. 


7. STRANDS ARE CUT AND STAGGERED along 
see of frame to end Me e. ee 1 to 6 are 
ended along edge al 7 to 12 
brought around and phe) Le edge at front. 


CRED Ro TE 


$., PAIRS OF SHORT, LOOSE STRANDS are tucked 

weave and laid across the and front 
face of both stretchers to fill in the! lank areas 
not covered by the warp wrapping. 


perts employed by P & P for this job. 
She’s been weaving cane since she was 
six. Her mother taught her. In the ac- 
companying photos, Mrs. Robbins shows 
how you can weave cane into the three 
different patterns used in the JFK rocker. 
Drawings explain in detail how the pat- 
terns are formed. You'll very likely find 
that one of these patterns is precisely the 
same as the original caning on many old 
chairs, or so similar that the difference 
will hardly be noticed. 

Cane has a surface like bamboo, but 
it lacks the joints that make bamboo so 
easy to recognize. It grows wild in China 
as a tubular reed, often as tall as 20 feet. 
The reed is slit lengthwise into strips 
about 4” wide and tied into bunches. 
Each bunch contains enough for an aver- 
age chair seat. Soaking the cane in water 
makes it pliable and easy to pull taut. 

Starting the pattern is the most diffi- 
cult part of weaving cane. Once you get 
the strands started properly, you simply 
repeat the weaving pattern over and over 
until the job is done. 

Simple tools are used: a tack hammer, 
a sharp knife for cutting the cane, and 
a dull one to open the warp and push 
the woven strands together. 

Even with one eye on these pages as 
you work, you should be able to cover a 
seat in less than an hour. If the frame is 
an integral part of the chair, it might 
take a bit longer—you'll have to turn 
the chair over repeatedly as you advance 
the weave across the top and bottom of 
the seat. ae 
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Short Cuts 


and Tips 


Jig for Cutting 
Fingerlap Box Joints 
Mutrrte slip joints (so 
common in wooden boxes) 
are seldom attempted by the 
amateur cabinetmaker. Yet 
they can be cut easily and 
accurately on a bench saw 
with this homemade jig. 
The piece to be cut is set 
on end and held flat against 
the hardwood fence that’s 
screwed to the face of the 
miter gauge. Move the piece 
against the left side of the 
projecting tongue and make 
the first pass. Fit the re- 
sulting saw kerf over the 
tongue and make the sec- 
ond pass, repeating this for 
the width of the joint. The 
saw blade or assembly must, 
of course, make a kerf as 
wide as the brass tongue. 
In my jig, the tongue is 
Y"-by-Y,”.—A. E. Harrold, 
Willoughby, Ohio. 


{ grasp in0n 
aris one 


STOVE BOLT 


Wonad 


Rim Peg for Garbage-Can Lid Note Tabs on a Yardstick 

Do you wish for a third hand when it I’m THE type that has to take a meas- 
comes to juggling a sack of garbage and urement five times unless I jot it down. 
the can lid? Bolt a large spool to the So I stick paper adhesive tabs on my 
underside of the lid, at the center, and yardstick. They can be erased or covered 
you'll be able to hook it over the rim— with fresh tabs when I’m through with 
G. E. Hendrickson, Argyle, Wis. them.—Ken Patterson, Moose Jaw, Sask. 
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EXPERT ADVICE ON FIXING A TV SET 


The cat blew another note on his trumpet; the TV screen 
went blank. He intoned, “Night has just fallen.” 


On the Trail of 
No Raster 


By Art Margolis 


‘OTHING seems to trigger more 
anxiety about the repair bill than 
a picture tube that remains dark. 
You turn on the TV, the sound comes in 
loud and clear, but’ there is no sign of 


light on the screen even when you turn 
the brightness control all the way up. 
Unless you know something about TV 
circuits, your most logical deduction is 
that the picture tube must be dead. For- 
tunately for your pocketbook when 
there’s no raster—pattern on the screen— 


CONTINUED ig 


AN ORDINARY NEON TEST LAMP will indicate 

presence of high voltage in your TV. No 
connection is necessary. Just hold the bulb 
near the cap of the horizontal-output tube. 


JON TRAP is a small 7 ermanent nei clipped 

around the neck of the picture tube. Improper 

as can cut off brightness. It should 
adjusted for maximum brightness, 


HIGH-VOLTAGE FUSE may be found either in 
the high-voltage cage, on the chassis, or under 
the chassis. If you are getting sound but no 
eigen, thi se mass be Bloons 


TROUBLES THAT COME AND GO are often due 


to tubes with loose elements, intermittent 
shorts, or intermittent opens. Gently tapping 
the tubes will usually pinpoint the offender. 
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the picture tube itself is rarely the 
trouble. 


TV Repair Blues 


**QALUTATIONS, man, it’s like Big 
Brother has nodded out—like dead, 
man.” 

The bearded young man grabbed my 
tube caddy in one hand and waved me in 
the door with a trumpet he held in the 
other. Sound blared from a battered TV 
perched on orange crates in one corner. 
The screen was dark. I turned up the 
brightness control. Still no raster. 

He said, “Told you, Dad. Lumines- 
cence quiescent.” 

I started checking. High voltage and 
CRT were okay. I rotated the ion trap— 
not a glimmer. Suddenly there was a 
loud blast behind me. I spun around. 
The cat took the trumpet from his lips 
and announced, “Then there was light.” 

I looked back at the set and saw the 
raster shining brightly. The cat blew an- 
other note; the screen went blank. He 
intoned, “Night has just fallen.” 

Thad to laugh, but now I had a pretty 
good idea of what was wrong. I started 
tapping tubes with my tube tapper. When 
I hit the video-output tube, the raster 
came on. 

He blew a note; the raster went off. 

Thit the tube and it came back on. 

He blew another note and off it went. 

The video-output tube feeds the TV 
signal into the picture tube. With no 
signal, the bias voltage in some sets will 
be far enough off to cut off the electron 
stream in the cathode-ray tube. This was 
one of those sets. 

The GACT video-output tube had de- 
veloped an intermittent short. Any vibra- 
tion would make or break the short. I 
replaced the 6AC7. I tapped. The raster 
stayed on. He blew a couple of notes. It 
still stayed on. 

“You blow a powerful trumpet,” I said, 
starting to repack my tube caddy. 

He handed me my tube tapper. 
beat crazy yourself, Daddy-oh.” 


Mystery of Avery's Aviary 


UR birds are worried, Art. We've 
already lost a cockatoo.” There 
was a frantic note in John Avery’s greet- 
ing. His wife, Mildred, nodded her con- 


“You 


NO RASTER, BUT SOUND OKAY? The trouble- 
shooting road has two branches. A neo it 
test will indicate which to follow. Loss of 

voltage is most often the cause of no bright- 


cern as she nervously tucked wisps of 
hair into a small bun on top of her head. 

“I'm sorry, John,” I said, “but you 
must have called me by mistake.” 

“No mistake,” he said. “It’s the TV 
that’s upsetting the birds.” 

‘One wall of this elderly couple's liv- 
ing room was screened. In a lighted recess 
behind the screen were abut 50 beautiful 
small birds chattering away. 

I turned on the TV. Sound blasted out 
but no light came on the screen. The 
birds went into a wild frenzy. I turned 
down the sound, but the birds still kept 
up the racket. 

John pleaded, “They can’t stand it; 
please turn the set off.” 

I turned it off, and the birds quieted. 

‘Taking out my neon tester, I held it 
near the 6BQ6 horizontal-output tube 
and switched the set on. The neon didn’t 
excite but the birds did. There was no 
high voltage. Suddenly, I was aware of 
‘a chirping from the set. I quickly looked 
inside. Could a bird have crawled under 


and about 75 percent of the time the 
trouble will be among the first six items shown 
on right-hand . Make substitutions in 

sequence shown until raster is restored. 


the chassis? Then I laughed at myself. 
There were no feathers on the source of 
that sound—it was purely electronic. 

The horizontal oscillator runs at a 
frequency of 15,750 cycles per second. In 
addition to providing the horizontal 
sweep voltages, it also figures in the 
manufacture of the high voltage. If you 
lose it, you lose the high voltage. A cir- 
cuit called the horizontal phase detector 
is responsible for keeping the horizontal 
sweep Brocinaly 1 in n step with the trans- 
mitted signal. In this set the tube used 
for the job was a 6AL5. It should have 
two little filament lights. I looked closely. 
There were two lights all right, but one 
was dull and the other overly bright. I 
pulled the tube. 

‘The chirping stopped. High voltage 
came on and the birds settled down. Of 
course the picture was flopping sideways 
without the control tube. The tube had 
shorted and caused interruptions in the 
running of the oscillator at such a rate 

[Continued on page 226] 
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The Model Boat 
That Flips to Go 


By Roy L. Clough Jr. 


HIS boat model is guaranteed to 

drive kibitzers crazy as it sits 

there in the water. It has no pro- 
peller, no paddle wheels, no hidden jet 
pump, not even a rudder. Yet, when you 
close a switch mounted on the deck, 
away it goes, kicking up a wake. 

‘There’s no mystery about the basic 
power source—an electric motor and a 
dry cell. But how is the thrust applied? 

‘After everybody has had a guess, let 
them in on the secret. It swims like a 
whale or porpoise. But its horizonal flip- 
per is transparent plastic, invisible in the 
water. The flipper is quite efficient, too, 
and drives the boat about as fast as a 
conventional propeller. 

The boat goes together easily. Cut 
the sides, transom, and spreader bulk- 
head from ;” sheet balsa, Cement the 
sides together at the stem, bend them 
over the bulkhead, and secure to the 
transom with pins and rubber bands. 
Even up the symmetry and cement on 

”-wide planks for bottom and deck. Cut 
these pieces a trifle oversize and sand 
them flush after the glue sets. 

Cut the four cabin parts from 1%” 
sheet. After assembly, hinge the front 
to the decking with cloth tape. Dope the 
entire job inside and out with at least 
two coats. 

The driving mechanism 
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is tin-can 


stock and y;” music wire. It consists of 
a flipper clip pivoting in a mount, and 
(soldered to the clip) a rocker arm, 
driven by a connecting rod from a crank 
disk on the motor. Exact dimensions are 
not critical as long as the mechanism 
works freely. Keep the slot in the back 
of the boat as small as is consistent with 
smooth operation of the flipper. The 
rocker holder has teeth that are pushed 
through the boat bottom and clinched. 

Make the connecting rod a bit long. 
Solder the crank disk to the motor shaft, 
taking care not to overheat the motor. 
After cementing the motor to the floor, 
rotate the shaft so the crank throw is 
in the maximum forward position, and 
tilt the rocker arm to its limit of forward 
travel. Bend the connecting rod at the 
proper spot to hold this position and 
slide it into the hole in the rocker arm. 
Cut the rear bulkhead to size from 7x” 
balsa and make the vertical slot just 
large enough to let the connecting rod 
play without binding. 

Solder a couple of pigtails to a D 
cell; one wire goes directly to the motor, 
the other has a slide or knife switch in- 
serted. Polarity and direction of rotation 
are unimportant. A rubber band fastened 
between two hooks bent from music 
wire keeps the cell in its cradle. 

The boat can be made to circle in 
either direction by twisting the tip of the 
flipper to produce a side thrust. 


|AFETY, use weed stalks—not your hans 
to push material into the revolving blades. 


FIRST STEP in conversion is to discard the 
handle, roller, and pinion gears that drive 
reel. Wheels will serve as mounting plates. 


PIERCE ONE WHEEL with a hole large enough to 
permit the reel shaft extension to turn freely. 
A pulley on this shaft is belted to the motor. 
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Compost 
Chopper from 
Old Mower 


'HERE’S no need to do without a 

compost chopper because the cost is 
beyond your gardening budget. You can 
make one from a reel-type lawn mower. 
If you've bought a power rotary recent- 
ly, you may still have your old back- 
buster. If not, pick up a used one. 

Chopping up grass, leaves, and vege- 
tation from the garden and flowerbeds 
shortens the time required to turn this 
waste material into valuable fertilizer. 

Since the power is to be hitched di- 
rectly to the reel shaft, this shaft must 
be extended through one wheel (and a 
pillow-block bearing) so a pulley can be 
attached at the end. The extension is a 
steel sleeve, fitted to the shaft by drilling 
through both and inserting a steel pin. 
A short piece of rod, the same diameter 
as the reel shaft, is pinned in the oppo- 
ite end. Fasten the mower upside down 
ithin the frame, bolting the wheels to 
the legs. 

The bottom opening of the wooden 
hopper should be a little less than the 
diameter of the reel. Mount the motor 
on a platform bolted to the frame, align- 
ing the drive pulley with the shaft pulley. 
—D. C. Marshall, Manhattan, Kans. 


CHOPPER FRAME is made of two-by-fours as- 
sembled with screws and bolts. Cross-brace is 
used at one end only, to support pillow block. 


Raincoat for a Radio 

Want to tote a transistor into the 
wilds? To keep it dry, slip it into a plio- 
film bag (used for frozen foods), twist 
the neck, double it back, and snap on a 
rubber band. The film is pliable enough 
to permit tuning, but won't muffle the 
sound.—D. D. Myers, Marion, Ohio. 


>>>To pry a casting line, draw it 
through a cellulose sponge as you reel it 
in. First wet the sponge, squeeze it dry, 
and fold it in half lengthwise. The line 
will dry in a third of the usual time.— 
Ken Murray, Colon, Mich. 


Anchor Standing Cabinets 

Many reasonably 
tall cabinets or book- 
cases tend to wobble 
when the baseboard 
prevents them from 
being backed up flat 
against the wall. 
Where they’re 
against a hollow 
wall, you can anchor 
them with a toggle 
bolt through the back 
panel. Turn on two 
nuts, asshown.— 
Harry Salle, Cleve- 
land, Ohio. 


Short Cuts 
and Tips 


Depth Gauges for Drill Bits 

Bore to preset depths by adjusting 
these homemade bit stops. For spade- 
type bits, slot a spool and slip it down 
over the blade. Turn a screw-eye in at 
right angles to the shank to position the 
spool. For twist drills, bore through a short 
piece of dowel. —Jerry Beebe, Peru, Ind. 


»>>Do you keep a barrel of rain water 
standing by at your country place for use 
in case of fire? Then you've probably had 
a summer serenade of mosquitoes. A 
cake of soap dropped into the barrel will 
keep them from breeding there. 


Getting Oil into Tight Spots 

Way is it that 
the thirstiest spots 
are those that are 
hardest to reach with 
the spout of your oil- 
can? You'll have no 
trouble getting oil to 
them if you buy a 
box of flexible drink- 
ing straws at the 
grocery or five-and- 
ten. They'll bend to 
any angle and can 


Ole 
CaN 


be discarded later — SRN 
F. C. Gardner, San SAW 
Angelo, Tex. 
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For Better 


Here’s how to adapt a successful 
factory painting technique to 
standard home shop equipment 


By John Burroughs 


|HERE’S nothing tricky about hot- 
paint spraying. It’s just a matter 
of heating ordinary paint before 
you use it in an ordinary shop spray gun. 

When you spray paint hot, you can 
build up a heavier, smoother, glossier 
finish with fewer coats. Hot-spraying 
virtually eliminates runs, sags, pinholes, 
thin spots, blushing, or orange-peel. 
That's why hot-sprayed finishes are now 
so widely used in industry—for finishing 
products ranging from Lincoln Conti- 
nentals to toilet seats. 

More paint per pint, Production-line 
hot-spray guns are expensive. But they 
are based on a simple idea—heating the 
paint to lower its viscosity. When the 
paint is heated, it's not necessary to 
dilute it with volatile solvent. Hot- 
sprayed paint, therefore, has a higher 
solids content. 

Try a quick experiment: Heat a 
can of heavy-bodied enamel in an elec- 
trie frying pan. As it heats, stir it with 
an inexpensive candy-making thermom- 
eter to check temperature. 

Heated to around 125 degrees, the 
sirupy enamel will thin to approximately 
the viscosity of No. 20 SAE motor oil, 
ordinarily proper spraying consistency. 


TESTING SAMPLES at different temper- 
atures, as below, is a good idea before 
of paint 


Finishes, 


Spray ’Em Hot 


Further heating, to roughly 150 de- 
grees, thins it even more. Yet the impor- 
tant properties of the paint—its drying 
time, coverage, gloss. and color retention 
—aren't adversely affected. 

Watch the heat. Don't let ordinary 
resin-based paints get much hotter than 
150 degrees. According to textbooks, it’s 
possible to heat most paints to around 
180 without ruining them. But in using 
improvised heating equipment, 150 allows 
a margin of safety. Nearly all oil-based, 
alkyd-based, and _synthetic-resin-based 
paints and varnishes when heated to 150 
can be sprayed without added thinner 
in shop spray guns that pump up per- 
haps 30 p.s.i. air pressure. 

You're not limited to “ordinary” paint, 
of course. Heating the material, you can 
also spray cellulose-based industrial lac- 
quers—the same lacquers used in com- 
mercial finishing operations. But there'd 
be little point in heating water-mixed 
paints. And don’t try to hot-spray epoxy- 
based paints or others that come with a 
separate catalyst. 

The paint can be heated satisfactorily 
with nearly any electric kitchen utensil 
that has a built-in heating element. You 
can even use an open-element hotplate 
if you set the can of paint in water. 

Or you can use your kitchen oven; its 
accurate temperature control will do a 
first-rate job. Set the thermostat at 150 


KEEPING THE PAINT HOT while you spray is easily 
solved by setting the can in container of 
water. Two coats of rel 

the washing m: 


degrees and allow adequate time for the 
paint to heat through. Open the can and 
mix pigment and vehicle thoroughly be- 
fore heating it. Replace the lid tightly. 

Heating tightly closed cans of paint 
to 150 in an oven is perfectly safe. Using 
a hotplate with an exposed electric ele- 
ment in an area in which you're spray- 
ing, however, can be dangerous. Even 
though hot-spraying produces less flam- 
mable vapor than does cold-spraying 
paint diluted with thinner, remember to 
observe safety precautions. 

Keeping the paint hot. On small jobs, 
this isn’t the problem it might seem. A 
nearly full quart cup of 150-degree paint 
will hold heat long enough to allow you 
to spray a good-size object. If you're 
using an aluminum spray gun, warm it 
before pouring hot paint into the cup. 

To delay cooling of the paint between 
passes at the work, rest the gun on an 
electric trivet or in hot water; or wrap 
the cup with sheet-asbestos insulation. 

If you want to keep the paint in the 
gun hot for extended periods—as you 
would if you were hot-spraying a car— 
wrap the paint cup with lead or plastic- 
covered heat cable, the sort used to pro- 
tect pipes from freezing. A cable with a 
thermostat is preferable, but one without 
a thermostat that heats to about 150 de- 
grees will serve. Bind the cable to the 
paint cup with fiber-glass tape. 


ATOR SPRAYER will handle a 

‘bodied varnish without any 
the varnish first. 
id runs and sa 


i if you he 
you can av 


One 
MACHINIST 
tells 
another... 


PARTS OF THE TURRET are shown here left to right: locator 
pin, tool shank, turret head, and pivot bolt. 


...MiniTurret Head for Your 


Wirx this miniature lathe turret head 
you can avoid the bother of frequent tool 
changes when turning out small, odd- 
shaped parts. Though simply made, it is 
accurate enough for use in my regular 
work as a toolmaker. 

Cut the tool shank from %%”-by-34” 
cold-rolled steel. Using a #19 drill, drill 
and tap the two holes for 10-32 screws 
as shown in the drawing. Drill ay” 
hole first for the locator pin; then finish 
to size with a 1%” drill. Use light feed 
and cutting oil for a good finish. 

Mill or saw the turret head from %” 
flat cold-rolled steel. Square this piece 
carefully. Mill the tool-holding slots, 
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keeping them all parallel to the edges. 

Carefully mark and prick-punch the 
pivot-hole location. Drill ;fy” and finish- 
drill j{”, Counterbore 4” with a flat- 
bottomed yj” drill. Drill and tap the 
eight setscrew holes. 

Cut off a 10-32-by-1” socket-head cap 
screw to make the pivot bolt. Turn the 
locator pin from %” steel rod. File a 
flat as shown. 

Assemble the tool, align the top edge 
of the turret head exactly parallel to the 
top of the shank, and clamp in place by 
tightening the pivot bolt. Using the 14” 
hole in the shank as a drill guide, spot- 
drill (don’t drill through) the turret for 


Mandrel Holds Washers 

Here’s an easy way to tool up 
for holding washers when you want 
to turn down the outside diameter. 
With a taper mandrel, a loose bush- 
ing of proper length, and a ball- 
bearing pipe center, work can be 
held tightly and yet be unloaded 
quickly. The bushing should be 
long enough so that the center 
contacts it rather than the mandrel. 
The work is held by pressure from 
the tailstock exerted through the 
bushing against the washer.—H. J. 
Gerber, Stillwater, Okla. 


MACHINE TURRET and tool shank from flat rolled 
steel. Dimensions are for 44” tool bits. 


ANY ONE OF FOUR CUTTERS can be quickly 
brought into use simply by rotating the turret, 


Lathe Saves Time 


the locator hole. Repeat for the remain- 
ing three locator holes. Disassemble and 
drill through the holes with a #10 drill. 
Degrease and case-harden turret head, 
shank, and locator pin. (Leave the pivot 
bolt unhardened.) After hardening, clean 
all threads and polish the locator pin. 
Reassemble the tool. Screw the detent 
setscrew into the shank deep enough to 
engage the flat on the locator pin and 
act as a withdrawal stop without hinder- 
ing free sliding action. Any of the tool 
bits can be brought into position by with- 
drawing the locator pin, turning the tur- 
ret head, and sliding ‘the pin to lock 
position.—Norm Fried, Los Angeles. 


Rack Keeps Oil Handy 


Curmnc oil is always in reach 
with the oilcan on this holder. It 
can be slid along the lathe right 
behind the tailstock. 

A clean paint-can lid, turned up- 
side down, is riveted to a bracket 
shaped to fit the lathe ways and 
hooked under the rear of the front 
one. Aluminum is the best material 
as it will not scratch the ways. 
Rivet guides at right angles as 
shown and cement felt pads where 
the bracket touches the ways.— 
Harry Walton, White Plains, N. Y. 


round to keep cutting edges 


TOOL are f 
identical in height when turret is rotated. 


CONTINUED 


One MACHINIST tells another... (cont) 
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Collet Holds Square Stock in Three-Jaw Chuck 


Insteap of switching chucks, save time 
with a simple collet that holds square 
stock in a three-jaw chuck. 

Chuck a scrap of round stock three to 
five times as long as the size of the square 
stock across flats. Make a_centerpunch 


and mark for three cuts 120 degrees 
apart. Hacksaw one through and the 
other two about halfway, as shown. 
Rechuck with the mark at the No. 1 
jaw, tighten chuck moderately, and bore 
to a close fit for the square stock. Insert 


mark at the No. 1 jaw. Drill through 


stock with one flat bridging the through 
undersize for the square stock. Remove 


cut and tighten the chuck firmly. 


Dowel Pins Increase Vise Capacity 

You can enlarge the capacity of any machine vise 
by this simple alteration; it often saves clamping over- 
size jobs directly to the machine table. However, I 
recommend it only for light-duty milling jobs, or easily 
cut materials such as aluminum or brass. 

Drill and ream the vise body and sliding jaw for 
four hardened-steel dowel pins. Drill air-escape holes 
into the sides to meet dowel holes. Lap dowel holes 
slightly after reaming to provide a snug, slip fit on 
the pins.—H. J. Gerber, Stillwater, Okla. 


Easy Way to Turn Small Rods 

‘Turninc down long, thin rods is no 
longer a problem since I started using 
this system. Turn a section of the rod 
about 1%” long to the desired diameter 
by working close to the chuck and taking 
light cuts. Reverse the tool holder and 
chuck a drill of a size for a running fit 
on the finished diameter of the rod. Run 
the carriage up and drill through the 
tool holder (a piece of bar stock can be 
used instead). 

Clamp a tool bit to the holder as 
shown at right so that the cutting edge 
is in line with the edge of the hole. Re- 
chuck the workpiece and insert the 
turned-down part in the hole. Use plenty 
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of lubricant and start the feed. You'll 
find that about the only limitation on 
this system is the ability of the rod to 
withstand cutting torque without twist- 
ing.—W. B. Rasmussen, Prosser, Wash. 


Short Cuts 


and ps 


Safety Lock for 
Metal Toolbox 

As a machinist, I leave 
hundreds of dollars worth 
of tools in the shop. Though 
they’re in a regular ma- 
chinist’s toolbox, the cheap 
lock can easily be forced. 
To avoid thefts, I made 
this double-hinged guard of 
stainless-steel strap. It fits 
over the protruding lock 
and under the handle, so it 
can’t be slipped off. A good 
padlock makes the toolbox 
jimmyproof.—Joseph  Skis- 
cim, Harvey, Ill. 


Installing a Grinder in Cramped Space 

Smvce my workshop is my garage, I have a 
real space problem. I needed a grinder, but 
there was no room for another tool stand. So I 
mounted it on a platform fastened between the 
wall studs at a convenient work height. I bolted a 
¥4-hp. motor to a board secured above the plat- 
form—spaced to suit a V belt I had on hand. 
Mounting slots in the motor base permit ad- 
justment for belt tension. There’s still plenty of 
room for the car.—Boris Starr, Sun Valley, Calif. 


PPA cLorHEs brush is more likely to be used < 
if it’s kept within sight an seach Eat a screw- | 2ippoma 
eye at the tip of its handle an ig it from a = 
cup hook at the middle of the closet pole. You | ups 2-7] — 
can’t miss it—Ken Murray, Colon, Mich. a tl 


Use Car to Anchor 
a Fence Stretcher 
Wuen stretching wire 
fence around your yard, 
you don’t have to go to the 
trouble of setting a heavy 
post in order to anchor the 
fence stretcher. Just back 
your car within a few feet 
of the wire span and attach 
the stretcher securely to 
the frame of the automobile. 
—John N. Shockley Jr., Nash- 
ville, Tenn. 


‘Taxe along a “Do Not Disturb” sign 
from a hotel. Hang it on the boat and 
others will know you're more interested 


A Cushion for 
the Fuel Can 
THE usual out- 
board gas can tends 
to mar the bottom of 
a boat. One way to 
prevent it: Slit a 
piece of garden hose 
and slip it over the 
can’s bottom edge. 


Lock the Oars to the Boat 

Herr’s a way to lock oars. Hinge the 
rowing seat and place a hasp at the free 
end. Mount a narrow board across the 
boat below the seat, and drill holes for 
the oarlock pins. Insert pins and oars, 
padlock the hasp, and your oars will be 
there when you return to the boat. 
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in fishing than in aquabatics or boat rac- 
ing. The trick is always effective because 
it brings a smile. 


Rod Socket for 
Faster Baiting 
Fiatren the end 
of a piece of alumi- 
num tubing and 
screw it, open end 
up, to the inside of 
the boat. Set the butt 
of your rod into it 
while attaching bait. 


A Cushion for the Bow 

One boater found his bow was being 
scratched and gouged by sand and gravel 
as waves rocked the boat while on the 
beach. He now carries a piece of auto 
casing and slips it on while beached. 


Oilcan Brush Applies Coolant 

Henre’s a neat way to apply coolant on 
a long drilling or machining job. Crimp 
some bristles in the tip of an oilean and 
brush them over the work or tool bit. 
The bristles clear away chips and flow 
on some coolant, but not enough to splash 
around and make a mess.—Daniel Bousha, 
Jackson, Mich. 


i Short Cuts 


and Tips 


Auxiliary Bench 
Saves Stooping 

Tus miniature work- 
bench eliminates the dis- 
comfort of crouching over 
the work surface when 
you're building tiny models 
or repairing delicate mecha- 
nisms. It raises the work 
3” higher if placed on the 
bench or table top, and 914” 
higher if held in a machin- 
ist’s vise. 

The top is a piece of 14” 
plywood, 14” by 18”, with a 
¥,” rail around three sides. 
Both cleats on the under- 
side are 214” high. One 
cleat is %" thick and is 
fastened 2” in from the left 
side. The other cleat, 2” 
thick, is set 4%” in from 
the right side to minimize 
overhang when in a vise. 

‘A small vise clamps to 
the edge as shown.—J. P. 
Goodenough, Milwaukee. 


Can Rim Holds Straining Cloth 

WHEN straining paint, I've found that 
the inner coffee-can rim can be used 
to stretch cheesecloth over the can in half 
the time it takes to tie the cloth in place 
with string. Pry off the rim, crimp 
it slightly, and press it, with the cheese- 
cloth, into the mouth of the can.—Joseph 
J. Maffei, San Francisco. 
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Hurricane 


EMEMBER the Great New Eng- 

land Hurricane of 1938, Diane in 
1955, Donna last year? Their routes are 
mapped here on a Weather Bureau 
tracking chart. Using a blank copy of 
the map, you can track any c% 
that develops during the storm s 
beginning this month. Plot its location, 
speed, direction, and wind velocity. 
data obtainable from regular TV_and 
radio bulletins, Send a dime to Supt, 
of Documents, Gov't Printing Office, 
Washington 25, D. C, for Hurricane 
Tracking Chart No. C30,22:H94. 


i 
Great New England 
Hurricane of 1938 
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The slower the better for some jobs 
Speed Reducer Runs 
Lathe in Slow Motion 


"Teer lathe operations—such 
as coil and spring winding, and 
turning or threading large-diameter 
parts from cast iron or stainless 
steel—require very slow spindle 
speeds. Often, the slowest speed on 
the machine isn’t slow enough. 

A simple jackshaft—just two pul- 
leys and a steel rod, mounted on 
pillow-block bearings—can reduce 
the speed of the typical small lathe 
to 12 r.p.m. That's five seconds for 
each revolution. 

Mount the jackshaft behind, and 
in line with, the lathe countershaft. 
Since this spot is usually occupied 
by the motor, the addition of the 
jackshaft involves remounting the 
motor. Depending on the setup of 
your lathe, you can move it farther 
back on the bench, place it on a 
shelf under the bench, or hang it on 
a pivoting mount fastened to the 
underside of the bench top. I cut a 
hole in the bench top for the V belt 
and mounted the motor beneath it. 

Shim blocks under the pillow- 
block bearings raise the jackshaft 
so the original V belt and two-step 
pulley that were on the motor can 
be used to link the jackshaft with 
the lathe countershaft. I installed a 
214"-to-4Y4" cone pulley plus a 7” 
pulley on the jackshaft. Since my 
motor mount permits the motor to 
slide as well as pivot, I mounted 
only two pulleys—114” and 214"— 
on the motor. By shifting the 
motor, these can be aligned with 
any diameter pulley on the jack- 
shaft. When the 214” motor pulley 
is belted to the 244” cone pulley, 
the normal range of machine speeds 
is restored. 

The slowest speed available on 
my lathe before the changeover was 
54 rpm. Using the 114” motor 
pulley with the 7” jackshaft pulley 
cut this down to 12 r.p.m.—Manly 
Banister, Portland, Ore. 


CUTTING coun THREADS in large-diameter work 
(such as 1% it reduced speed. 
Here, the 114” motor pulley is used with a 4¥4” jack: 
shaft pulley to run a lathe at 30 r.p.m, In rear view 

(below), setup is for slowest speed—about 12 r.p.m. 


Moneysaving jobs you can do with— 


The Man’s — 


Sewing Tool 


By Herbert R. Pfister 


NTIL the stitches in my car’s con- 

[ vertible top began to pop at the 

seams, I had never given sewing 

awis more than a glance—though I'd 

passed them many times in hardware 
stores. 

Hoping to save the car top, I bought 


an awl and received a surprise; it’s a man’s 
sewing tool that will put neat, strong 
stitches in canvas or leather. It is most 
impressive when used to sew something 
that has come apart; you simply follow 
the holes left by the original stitches, and 
the finished repair looks factory sewn. 
The tool does a job that surpasses the 
overlapping, and often misaligned, sutur- 


How to make a lock stitch with the sewing aw! 


PUSH THE AWL THROUGH THE MATERIAL, holding 
a finger on the reel as shown below in (1) so 
that the short end of the thread won't slip 
through the eye. Release the reel and pull the 


thread through the groove in the needle until 
its length is about twice the distance to be 
sewn (2). Pull out the awl (3) and move 
ahead a distance equal to the width of stitch 


CONVERTIBLE TOP can be saved if it th 
seams; today’s fabrics often outlast the stitching. 
Work can be speeded if you have someone in- 
side the car to the thread through the 
loop and pull it tight after each stitch. 


ing for which your shoemaker charges 
you 50 cents or a dollar, 

The stitch is identical to that made 
on a bobbin-type sewing machine—a 
thread on the face side locking with a 
thread on the underside. 

‘The sewing awl was sa manufactured 
in 1910. There were more horses 
then, and it filled a esd for folks who 


desired, Push the awl through the material with 
reel released (4) to begin the second stite, 
and immediate y pal it part way out (5). This 
forms a loop on the side of the needle opposite 
the groove. Insert the lower thread in the loop 
(6) and pull it through (7). Hold the reel 


GOOD LEATHER seldom wears out; it comes apart 
at the seams. New stitching can restore luggage 
and camera cases to like-new condition. Soften 
the leather in water before you start sewing it, 
so the thread can be pulled down snug. 


liked to repair their own saddles and 
harnesses. Stockmen also used it to sew 
cuts in the hides of cattle that had wan- 
dered into barbed-wire fences. 

Either of the awls illustrated sells for 
$1.98 at hardware and marine-supply 
dealers, or by mail order. Any thread 
can be used, but most dealers stock 
waxed cotton thread for leather work. 


while you withdraw the awl and pull it and the 
thread in opposite directions (8) to tighten the 
stitch. All stitches after the first one are ma 
the same way, releasing the reel each time you 
uush the awl through the material. After the 
last stitch, cut the thread and tie it securely, 


Short Cuts 


and Tips 


Shaping Brace 
for a Radial Saw 


A RADIAL saw can be set 
up as an efficient shaper, 
but in making a heavy cut 
in hardwood the cutter may 
chatter, resulting in a rough 
cut, To reduce this, make 
a bracket of right triangles 
and two-by-fours. After ad- 
justing depth of cut, clamp 
one side to the table and 
the other to the motor.— 
Ben Quan, Ottawa, Ont. 


>>>Sreet table-saw blades dull rapidly 
when they’re used to cut tempered hard- 
board. I get smooth cuts without chatter 
or twist by substituting an abrasive blade 
intended for brick cutting.—Elmer E. H. 
Jorgensen, Springfield, Ill. 


>>>WiEN pouring liquid into bottles, 
you won't have to steady the funnel if 
you seat it in a bedspring slipped over 
the bottleneck. This leaves both hands 
free to hold the container you're empty- 
ing.—Steven R. Scadding, Toronto, Ont. 


C Clamp Turns Sink-Trap Nut 
Tre only available wrench large 
enough to grip the nut on my sink trap 
was one with toothed jaws that would mar 
the chrome. So I tightened a small C 
clamp on opposite flats to turn the nut. 
—T. G. Thompson Jr., Anacortes, Wash. 
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Push-Stick Empties Hog Trough 

Don’r strain your back lifting one end 
of an outdoor hog trough to tip out rain 
water or slush. Cut a scrap block to con- 
form to the angle of the trough sides and 
insert a long handle. One push clears tl 
trough.—G. E. Hendrickson, Argyle, Wi 


Make Sandpaper Last Longer 

Tue thin paper backing of fine sand- 
paper usually wears out before the grit. 
It won't if you reinforce it with a piece 
of cloth the same size. Dry-mounting 
tissue for photos makes a good bond, but 
slip paper between the cloth and hot iron, 
so the tissue doesn’t gum up the iron.— 
Ken Patterson, Moose Jaw, Sask. 


Raising the Roof 
Takes Big Prize 
“We owned a three-bedroom fobs 


Hereafter, twice a 
September—PoPULAR 
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1,001 Chances to Win 


ENTER TODAY! 


RCA 21” Color Television Set 


SECOND Pi Westinghouse Stereo Hi-Fi Set 


Eastman Kodak Complete Home Movie Set 


PLUS 998 ARR TONAL 


7 ROADMASTER BICYCLES 
5 WESTINGHOUSE TRANSISTOR SETS 
6 SPORTSMASTER FISHING RODS 
6 DAINTY MAID 4-SLICE TOASTERS 
25 AIRPLANE 2-PC. LUGGAGE SETS 
25 DETECTO SCALES 
50 REGENT-SHEFFIELD 9-PC. CUTLERY SETS 
50 CASCO ELECTRIC HEATING PADS 
50 ITALIAN ICE BUCKETS 
375 EMERGENCY FLASHER LANTERNS 
399 DURO-PLASTIC HANDY FIX-IT KITS 


IVS EAST! JUST TEKL US HOW YOU LIKE 
“hn ONE OF OUF FAMOUS Nx 1T PRODUCTS! 
OFFICIAL RULES! 

“Just tell us how you lke i!” © Enter as many times as you wish! 
* Just follow these simple rules 


ficlt product you've used, 
¥ 


Ait becom 


4. All entree must be postmerked me loter thon midnight, Thursdey, 
November 30, 1981 
5. Any resident of the continental United 


ond Conde moy 


GET YOUR ENTRY BLANK TODAY AT YOUR FAVORITE HARDWARE, 
DEPARTMENT, AUTO ACCESSORY, PAINT OR VARIETY STORE! 


“Originators and World's Largest 
Manufacturers of Plastic Metals” 


Improvement iteas 


A Shell 
Home: 


Your Biggest 
Home 
Improvement 
Bargain 


OUR biggest buy in home 
Y improvement today is a 

shell house. A_ builder 
puts up the outside for you— 
the foundation, floors, walls, and 
roof—then you take over and 
finish the interior yourself. 

‘The result: You get a home 
at a fraction of the cost of a 
conventional custom-built job. 
Full-size two- and three-bed- 
room shell houses are now sell- 
ing for $2,000 to $5,000. 

The shell idea has been 
around for years, but there are 
three big reasons for its recent 
whirlwind rise in popularity 

© Shell homes are now mass- 
produced by the thousands in 
the same way that early devel- 
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Y thre 
Tampa, Fla. 


FOR ABOUT $66 A MONTH, you can own a 
bedroom shell like this Crumpton model 


EDROOM SHELL comes 


i ith materials 
(o finish it from the Robert R, Layton 


in Delaware. 


NO MONEY DOWN, sev 
bedroom Jim Walter shell to a $3,595 


YOU GET TWO BEDROOMS, porch, 
$3,000 in this Institute For Esse 


port for less than 
model. 


What is 
a shell home? 


FRAME 1S PUT UP by professional carpenters 
1 using prefabbed parts to speed the job. 


on the outside, in- 
paint. 


FINISHED SHELL is come 
cluding doors, windows, trim, © 


WHAT YOU GET looks like this on the 
Beams are bare, ready for you to take over. 
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opment builders took over whole neigh- 
borhoods. The difference is that you can 
have a shell built on your own lot, any- 
where you want it, and in any of a wide 
choice of sizes and styles. 

@ You can now finance up to the full 
cost of a shell home, no money down, and 
still do the finishing work yourself. In 
the past, shell homes were not eligible for 
regular mortgage loans. 

@ Unlike other forms of do-it-yourself 
houses, a shell home comes to you com- 
pletely finished on the outside, including 
siding, shingles, windows, even two coats 
of paint. The heavy structural work has 
all been done for you—you can't even tell 
from the outside that it isn't finished. 

Inside, a shell home looks much like 
an unfinished attic or basement; in fact, 
the finishing jobs are similar. In most 
cases, the floors are down, but wall studs 
and ceiling joists are exposed. You add 
insulation, paneling, doors, trim, and the 
heating, plumbing, and wiring. 

The shell is a natural for custom- 
tailoring your own home improvements 
because you aren’t tied down to a fixed 
plan. Built-in furniture, cabinets, storage 
walls, and special shop and hobby areas 
are easily designed to suit your own 
needs. Most builders will allow you to 
choose any room plan you want. 

Modern materials make it easier. The 
many prefinished materials and packaged 
kits now on the market are another big 
reason for the boom in shell homes. 
‘They make it practical to tackle finishing 
jobs yourself that would have been diffi- 
cult or impossible a few years ago. By 
the same token, many of the tricks used 
in finishing a shell can be borrowed for 
improving an existing home. 

Peter Leschuck, who recently finished 
a_ two-bedroom shell on Long Island, 
N. Y., says: “I found that prefinished 
plasterboard is only a few cents more a 
square foot than the regular stuff. It 
looks terrific and saves patching joints 
and painting. I also used prefinished 
ceiling tiles, which go up fast and require 
no extra work.” 

Leschuck spent $3,500 for his original 
shell and another $2,500 to complete it 
for a total of $6,000. This, he figures, 
is equivalent to a $10,000 custom-built 
home. “I got a good wiring book and 
did all the electrical work myself,” he 
adds. “Even put in my own 220-volt line 
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ALL YOUR BUILDING NEEDS FROM ATO Z 


One stop shopping . . . from A to Z. . . that’s the kind of shopping and service you get when 
your local Lumber and Building Materials Dealer is your headquarters for building, improving 
and remodeling your home. [ Want to do the job yourself? How about tools? Need a con- 
tractor? How about estimating and financing? Do you need free, experienced advice on doing 
an easier and better job. (] Your hometown Lumber and Building Materials Dealer stands 
ready to help you all the way. He has ample parking facilities, too . . . and you can fill all 
your needs in just one store. [] As a member of the National Retail Lumber Dealers Asso 
tion, he is pledged to serve you honestly, courteously, efficiently and economically. NRLDA 
keeps your dealer aware of up-to-the-minute news on products and methods to assure you of 
the best for the least cost. [J It will pay you to make your local NRLDA Lumber and Building 
Materials Dealer part of your team when you build or remodel .. . during these FALL BUILDING 
AND HOME IMPROVEMENT VALUE Days. 


NATIONAL RETAIL LUMBER DEALERS ASSOCIATION/18TH & M STREETS, N.W., WASHINGTON 6, D. C. 


for an electric range.” Another owner 
used prefinished hardboard on his walls 
and ceilings and says: “Those big sheets 
really made the job easy.” 

Many owners are also discovering the 
convenience of packaged kitchens, bath- 
rooms, plumbing kits, and simple fit-in- 
a-closet furnace units that are now avail- 
able. Some building-supply houses and 
mail-order outfits like Sears, Roebuck 
will sell you a complete heating system 
of any type for $275 to $700. You get 
all the parts—including pipes and ducts 
cut to exact length—plus instructions for 
putting them together yourself. 


How swank cana shell get? 


SPACIOUS SPLIT-LEVEL DESIGN in Cold Spring, 
N. Y,, is one of many luxury models available at 
low Gost, It includes three s, garage, 
even a playroom. Empire Swift Homes sells it 
for $5,375 as precut package or $7,075 as fully 
erected shell on your lot. 
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PUTTING WALLS TO WORK is casy in a shell. 
ee of this Paddock Lake, Wis., home hid 
the laundry area behind two ceiling-high doors 
that close (et) for entertaining, Doors are 
wood-framed hi shallow cabinets 
on the front and X braces in back for strength. 


Everything you need for a bathroom 
can be had for $150 to $300. Flexible 
plastic pipe is now used extensively for 
cold-water lines and may soon be avail- 
able for hot lines. Pre-wired electrical 

and surface raceway wiring also 
speed the work. 

How about building codes? These are 
usually no problem on the shell itself 
since manufacturers make sure that their 
houses meet local code requirements be- 
fore moving into an area, On the finishing 
work, you will be expected to meet the 
same codes set up for professional 
plumbers and electricians. As long as you 
follow the requirements carefully, you'll 
have no trouble getting your work in- 
spected and approved. 

There are ways around this, too. Some 
builders will sell you all the finishing 
materials along with the shell, including 
the basic code-approved wiring, plumb- 
ing, and heating supplies. Many owners 
have this basic work roughed in by a 
professional, then do the final hook-up 
of fixtures themselves. Another way to 
get skilled help is to join forces with 
other nearby shell finishers—you help 
them and they help you, combining each 
other’s abilities. Or you can hire out 
all the plumbing and electrical work and 
still save a considerable amount by do- 
ing the other finishing jobs yourself. 

You should know, in any case, just 
what the local requirements are. Some 
shells are designed with 24” spacing of 
studs and joists. Where this isn’t per- 
conrinveo 


BB! Nala crs tr boar 
WITH THE WAINSCOT RIGHT ON IT, 
“SUITS ROOMS ALL OVER THE HOUSE 


“In children's rooms, utility rooms, | 


jorkshops, G-P's new Garage Liner 


+ «looks handsome, works hard, wears - 
*well. A heavy-duty hardboard, it pro- * 


da weenene 


*vides storage for tools, toys, para- * * 


* “phernalia...makesa perfect set-up for 
> Tshelves. With the wainscot righton the 
+ +panel, you just add a molding andthe - - 


+job's done. Factory-finished, it needs - - 
no paint...costs about 22« a sq. ft. °° ° 
“at your lumber dealer's. %" V-groove © * ” 


*4'x 8’ panels, perforated to wainscot. 


GEORGIA-PACIFIC 


Free “how-to” booklet! Ways to work with 
hardboard. Write: Georgia ic, Dept 
PS961H, Equitable Bidg., Portland 4, Ore 


address 


county 


mitted, there will be an extra charge 
for setting the beams on 16” centers. 
Some codes also require that a home be 
completely finished before you move in— 
a hardship if you’re planning on a live- 
while-you-work arrangement. 

How much do you really save? Some 
shell builders advertise savings of up to 
50 percent over a custom-built house of 
comparable size. This is probably opti- 
mistic. According to actual experiences 
of shell owners, savings range from about 
25 to 40 percent. 

Some companies are not strictly shell 
manufacturers, but offer houses in var- 
ious stages of completion—a good tip- 
off on how prices compare. The Institute 
For Essential Housing in Princton, N.J., 
for instance, will sell you a three-bed- 
room house for $3,188 in shell form, 
$4,380 for the shell plus materials to 
finish it, and the same home completely 
finished for $5,780. By buying the shell 
plus the materials and doing your own 
work, you can save $1,400—or about 25 
percent. 

Arthur Tickner in Tampa, Fla., bought 
a_ two-bedroom shell for $4,200 and 
added another $4,300 to finish it. He 
didn’t need a full heating plant, but 
otherwise this included everything, plus 
several extras—an added utility room, 
double-size car port, screened porch, and 
larger windows. He did most of his own 
work except for the wiring and plumbing. 
‘Time: about three months, working even- 
ings and weekends with a helper. 

‘As a rule of thumb, you can figure 
that finishing costs will run from about 
half up to as much as the shell itself. 
Many shells, especially those in the 
South, come with an inexpensive pier- 
type foundation; if you want a full 
foundation, you'll pay several hundred 
dollars more. Basements are also extra, 
as are sewer and water hookup charges, 
and a septic tank if you need one. 

How you can buy a shell, Most shell 
builders make it easy for you: They'll 
either lend you the money themselves or 
arrange a loan for you. The only re- 
quirement is that you own your own lot. 

Mortgages run five to seven years, 
usually at six-percent interest. Typical 
monthly payments range from $32.87 for 
a $2,250 shell up to $65.74 for a $4,495 
model. Builders who also sell finishing 
materials will include the entire cost in 
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one mortgage so you have nothing else 
to buy. 

Is a shell a risk? This is a point of 
some controversy. The Institute For 
Essential Housing will sell you a shell 
if you insist, but frankly doesn’t recom- 
mend it. Too many shells go uncom- 
pleted, they maintain, because owners 
suddenly find themselves short of cash 
to buy the finishing materials. 

A safer bet, says the Institute, is 
a shell-plus-materials deal where there's 
nothing extra to pay for. Monthly pay- 
ments may actually be lower, they point 
out, even though the total cost is higher. 
‘The reason: The shell-plus-materials plan 
is financed over a much longer period— 
up to 12 years—so the monthly payments 
are spread thinner. 

Of the Institute’s own sales, only one 
percent of owners bought the bare shell. 
The majority elected either the shell- 
plus-materials package or the same home 
in semi-finished stage. “So we're defin- 
itely not in the shell-only business,” says 
the Institute. 

Those who sell only shells argue back 
that the greatly increased value of a 
finished home is strong enough induce- 
ment to force owners to get the work 
done. Records show, they claim, that 
most shell homes are completed within 
two to four months. They also cite the 
fact that only about one percent of shell 
homes are lost through nonpayment of 
their mortgages. This figure does not in- 
clude cases, however, where mortgage 
payments are kept up but the house still 
goes unfinished for years. A bank would 
never permit this; a shell builder can 
afford not to care. 

Responsible builders, like the Institute, 
also warn against some operators who 
“load up” an owner with a high mortgage 
just to sell him a house. “This makes it 
look easy,” they point out—“sometimes 
too easy.” 

In any case, the finish-it-yourself 
home is fast becoming the answer for 
those who want to trade their own time 
and muscle for a substantial saving in 
cash. An estimated 60,000 owner-com- 
pleted shells went up last year alone, with 
more than 100,000 predicted for this 
year. One happy Florida owner built a 
$2,780 shell on a $1,000 lot, adding only 
about $600 worth of finishing materials. 
He's been offered $8,000 for it. Ml 
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© DAP CAULKING to seal 
cracks and joints in wood, metal 
und masonry... . arotind window 
und door frames, porches and 
steps. in wood or metal siding, 
along flashings. Buy DAP Caulk 
in cartridges, cans or tubes. App 
with gun, knife or from tube. 


DAP ROPE CAULK for 
scores of do-it-yourself jobs—a 
fine, easy-to-use weatherstrip 
around windows or window air 
conditioners: seals joints or 
cracks in most materials. Apply 
with fingers—no tools! Stops air, 
water leaks; takes paint. 


Use DAP “33 GLAZING COM- 
POUND to replace broken 
+ dried-out_putties that 
air, water at windows, DAP “ 
outlasts ordinary putties. Get 
DAP "1012" Aluminum Gray 
Glazing Compound for aluminum 
sh—needs no painting. 


Use DAP vinyl paste SPACKLING 
for easy patching of cracks, hol 
and breaks in plaster. Seals dry’ 
wall panel joints, Good for wood, 

Use right from can. Creamy 
smooth—sticks tight, sands to a 
feather-edge. Easy to paint. No 
priming needed. 


seal up cracks, holes and 
leaks that lead to costly 

heat loss, water damage 

or repair work with these 
quality DAP products 


Do-it-yourself with DAP. Make your 
house snug and comfortable—keep 
out drafts, dirt and insects—prevent 
heat loss, water damage, rusting and 
rotting of building materials. Get 
ready for winter now, Get nationally 
advertised DAP caulking-glazing- 
sealing compounds at leading hard- 
ware, paint or building supply dealers. 


= \ 
Use DAP KWIK-SEAL to. seat 
tracks In Jolnte areund tens 
sinks and tavatortes, For pointing 
Gr resetting ties, too, Bauoest 
KwikeSeal from the iubesuse 
finger to amooth and finish 


works quickly, easily, Waterproof 
dries white, stays “rubbery.” 


DAP 


DAP ine 

General Offices: Dayton 31. Ones 
Manufacturers of nationally-adver 
tised DAP Glazing, Caulking. Sealing 
and Spackling Products: Duratite 
Wood and Metal Fillers, Glues and 
Adhesives. 


OF PRODUCT ENGINEERING’S 
MASTER DESIGN 


POWER POWER POWER 


DISSTON’S NEW 44” DIRK DRILL 
breezes through concrete block, too! 


The new Disston 14" Dirk gives you exceptional power 
for the toughest jobs because it has a full 3-amp, 
1800-rpm motor with Spiroid® gearing. With the new 
Disston Dirk you can drill closer to corners than with 
any other drill in its class. Dirk’s offset motor and re- 
cessed Jacobs chuck give it the slimmest profile avail- 
able. You are able to work between joists, in corners, 
closer to floors and ceilings than ever before. 

Here’s what a popular handy-man’s magazine says 
about the new Disston Dirk, “The unusual design 
makes sense (winner of Product Engineering’s 
1961 Master Design Award). With your hand directly 
behind the bit, you can drill straighter, apply more 
muscle on tough boring jobs and eliminate the wobble 
that breaks bits and gives you oval holes.” 


The new Disston Dirk is the only drill with a “stand- 
up base.” It’s easier for you to change drill bits and 
they won't snap or bend when you set the unit aside. 

See the Disston Dirk 4” drill now on display in 
your local hardware store for $30.00 (only a nickel 
more than the next best drill). Once you try it, you’ll 
want to buy it. The Dirk, made in Danville, Virginia, 
is another fine product from Disston, master toolmaker 
since 1840. 


ie 


Other Disston Products 
you'll want to try 

and buy! 

D600 Circular Saw 

120 Sabre Saw 

Electric Hedge Trimmers 


‘The Disston Dirk 


PORTE 


DISSTON DIVISION 
H. K. PORTER COMPANY, INC. 
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Compact Shop 


Shares 


Garage with 


A wonderful way to use that extra space a compact car opens up 


HE new compact cars—short, nar- 

I row, and low—give you extra space 
in your garage. Nudge one of them 

into a corner of even a one-car garage, 
and you'll have enough room left over 
for a king-size workbench and a huge 
cabinet; plenty of wall space for hand 
tools; and enough floor area for some 


power tool 
Building such a shop is a simple job, 
especially since the bench and cabinet 


also double as the partition between the 
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shop and garage. The idea for it popped 
up when a Poputar SciENcE writer 
traded his road-scarred, 
automobile for a compact. 
‘The old car—some 17’ long and 80” 
CONTINUED 


standard-size 
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Ame 


Improvement Ideas 


Compact Car 


No tricky joints; just plywood 
over a frame of two-by-fours 


e entrance doorway and 
le, frame is nailed to studs 


in garage ‘wall to in place. Top 
of door frame ie ne d to ceiling joists. 


BUILD AROUND THE HOOD wh: 
framing. With the e: th 

certain it will fit w 
clearance between 


NOSE OF CAR snuggles into this space under 
the bench. Two-by-fours in lower foreground 
are fastened to the floor with cut nails to 
stop the car just before it bumps the bench. 


wide—had only a couple of feet behind 
and in front of it when parked in the 
garage. That's about par for the course; 
a single-car garage averages 21’ in 
length, and is about 11’ wide. A compact 
car—a mere 15’ long and 67” wide—leaves 
6 of parking space unused in front of it, 
and more than 4’ of wall-to-wall space at 
its sides. 

Like stalling a horse. The lowness of 
the hood—it’s only 351%4” off the floor— 
made the shop idea still more practical. 
Between the hood and the garage ceiling 
there was a big 5’ of usable space— 
making it possible for the workbench and 
cabinet to be built over the hood. Since 
the 214’ depth of the bench is actually 
in the garage area, the effective length 
of the shop adds up to 81%’ (6’ of floor 
space plus the 2%’ bench top). In a 
garage 11’ wide, you'd get more than 93 
square feet of shop space. 

That was the idea. It worked out fine. 
The plans show how you, too, can 
squeeze a shop into the extra footage 
your compact—or small foreign sedan, 
for that matter—adds to your garage. 

After erecting the framework, start 
building the cabinet. It’s easier to work 
on it without the workbench in the way. 
The two ends, partition, shelf, and bot- 
tom of the cabinet are cut from 34” ply- 
wood and assembled on the cantilevered 
frame members fastened to the wall and 
door frame. The partition, fastened be- 
tween the shelf and bottom of the cabinet, 
creates an I-beam effect that keeps the 
cabinet from sagging in the center. 

Do-it-yourself aluminum track guides 
the 14”-hardboard sliding doors on both 
sides of the cabinet. Note that the track 
on the shop side must be installed on 
beveled shim strips to match the slope of 
the cabinet face. 

Fit the %”-plywood bench top in 
place, screw it to the frame, and cover 
it with 4” tempered hardboard to pro- 
vide a smooth, durable work surface. 

Cover the front and right end of the 
bench with panels of 4” plywood. Close 
in the toe space along the front with 
plywood strips. All joints are butted 
and fastened with 114”-10 wood screws. 
Cut three openings in the top edge of 
the front panel: two for the drawers, 
and one to clear the guide rods of your 


woodworking vise. 
continue 
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Remarkable new PPG LATEX 
House Paint guards against 


ugly blistering and peeling! 


from Inside 
rand peel. ture ‘out without harm to. palat 


Lasts years longer . . . goes on faster, smoother... can be 
applied even over damp surfaces . . . dries in just 30 
minutes . . . brush or roller wash clean in soapy water! 
Thorough i i in 


in many ea 
easier to apply, it 
your home in an fi i 


ing and peeling years longer. 
Thanks to new miracle 
resins, white stays whiter, 
and colors stay brighter— 


fon any type of construction! gag ajieariale 
# PPG LATEX goos on right seers teeiont ple Aga 
‘over damp surfaces . - . dries PpG LATEX goce hour. You can ap- roller or spray in 
dust- and bug-free in 34 hour. on faster, smoother bly, second cost sony water—vipe 
Wash up with soapy water! °° {are smoother rithost even mov: up epattere with 
eFor the best paint job  dray.uian maces, ine again! ing your ladder! dampdloth, 


ever, just use new PPG LaTex 
and fallow directions. 


) PittsBuRGH Pains 


PAINTS # GLASS « CHEMICALS + BRUSHES « PLASTICS « FIBER GLASS 


© For America’s finest oil- 


for Sun-Proof—famous 
for quality since 1892. 


Doorways extend the shop even farther into the garage 


TOOL-LADEN DOORS open up a pass-through 
more than 4" wide at the rear of the bench. 
Doors swing out into, garage, puttin: an 
within reach when you're working on the car. 


ENTRANCE DOORWAY permits long boards to 
ae the walkway beside the car 

e. E lumber can 
a sawhorse, 


BIG JOBS can overhang bench at front and rear 
with pass-through doors open. With all this 
room inside the shop, take care not to build 
something so big that you can't get it out. 


‘The drawer sides, front, and rear are 
44” plywood framed around a 1/,”-hard- 
board bottom. The drawers are hung on 
metal slides fastened to the bench frame. 

A pass-through for the coffee break. 
The doors at the rear of the bench are 
built up over two pieces of 44” plywood 
cut to fit the opening. Nail a one-by-one 
frame around the edges of the plywood 
on both sides, and fasten perforated 
hardboard over the frame. This provides 
space behind the perf-board to take the 
ends of the wire tool hangers. 

The plywood floor is laid over two- 
by-fours, supported by one-by-two block- 
ing fastened to the concrete with cut 
nails. Besides adding to your comfort 
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BIG PANELS SLIDE THROUGH the wide 0} 
By elevating the saw on blocks until it is 
with the bench top, you can use the bench 
as a support for cutting the panels, 


in the winter, the combined thickness of 
the blocking, the two-by-fours, and the 
plywood will raise you an extra 5”. With- 
out this lift, the surface of the bench, 46” 
above the concrete floor, would be too 
high for comfortable working. Floor tiles, 
cemented over the plywood, make sweep- 
ing up easier. You can pass up the luxury 
of the floor, but then you'll have to lower 
the bench top to about 40”. This means 
omitting the drawers, or making them 
very shallow to clear the car. 

A 30” flush door is hung in the main 
doorway so that it swings outward into 
the garage. Locks can be installed on 
the door and pass-through to safeguard 
your tools. an 
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wash-and-wear walls you can install yourself 


You can finish a room with Marlite this weekend—and 
eliminate redecorating for good! Marlite’s melamine 
plastic finish is baked on, so it’s smooth and durable as the 
surface of a refrigerator. It takes abuse that would spoil 
other finishes, then wipes clean with a damp cloth. And 
Marlite’s simple to install in new rooms or old. Choose 
from a handsome array of Trendwood® reproductions, 
beautiful patterns and decorator colors—in large sheets 
or easy-to-handle Plank and Block. See your building 
materials dealer. 


nd-grooved Marlite Random 
8° 171 goes up fost 


plastic-finished paneling Nome. 
Adee a 
—— tone 9ts 


| ANOTHER QUALITY PRODUCT OF MASONITE’ RESEARCH 


157 


es @ | Dept. 926, Dover, Ohio 
ar. ite {Please send full-color building and 
{remodeling folder on Marlite Paneling. 


Ask any skilled electrician 
‘or auto mechanic about 
CHANNELLOCK Pliers. 
He'll tell you they're the 
handiest pliers of them all 

« basic tools he wouldn't 
be without. And this same 
all ‘round usefulness will 
help you do hundreds of 
jobs . . . faster, easier. Be 
sure your basic tools include 
genuine CHANNELLOCK 
Pliers. Get them at your 
too! supplier's. If he’s out of 
them, ask him to order for 
you. Available in three jaw 
capacities: %",1%2" and2", 


Use it as a wrench 


Use it as a plier 


Write for Catalog of Complete Line of Pliers 


CHAMPION DeARMENT TOOL COMPANY 


MEADVILLE 2, PENNSYLVANIA 
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You can add beauty to your 
home, indoors and out, by— 


Using: 
Prefab 
Iron 
Railings 


‘ANT to dress up your porch or 
patio, the front steps, or even a 
living-room alcove, with iron rail- 


fabs offer good looks, utility, lower costs, 
and easy installation. 

How do you do it? Use pre-welded 
railing sections and special posts and 
fittings. You set the posts (surface mount 
them if you wish) and then bolt on the 
railing sections. To top it off, you can 
choose from a slew of prefab iron orna- 
ments and columns. 

Railings, plain and fancy. Prefab iron 
railings come in 4’, 6’, and 10’ lengths, 
Basically, a section consists of U-shaped 
top and bottom channels (1” wide, 14” 
deep, 4” thick) with pickets welded on 
at 5” or 6” centers. The railing sections 
vary in height. Some are 27”, some 29”. 
They are all around 31”-32”, however, 
when installed. 

Some manufacturers offer just a basic, 
low-cost, lightweight railing with flat 
pickets—4” wide, 14” thick—twisted and 
welded on 6” centers. Others make pre- 
fab railings with traditional 14”-square 
solid pickets, usually on 5” centers. One 
variation on the square picket design is 
the alternate-twist pattern—with every 
other picket twisted. 

‘A unique virtue of prefab railings is 
adjustability. Each railing unit may be 
slanted to fit any slope or set of steps. 
It takes a little heave-ho, but not much. 
Railings of this type are available from 
several manufacturers and from mail- 
order houses such as Sears, Roebuck. 

One maker offers nonadjustable rail- 
ing for entrances. This ranges from 2’ 8” 
to 4’ 2” in length and has an end post 


Here’s how wrought iron dresses up a stairway 


welded to the railing section. The hand- 
rail curves up at the back where it at- 
taches to the wall. Another curve at the 
front makes a lamb’s-tongue ornament. 

One type of prefab railing distributed 
by a mail-order house (Ward's) is a real 
do-it-yourself item. You make up your 
own railing sections by bolting individual 
flat, twisted pickets on 6” centers to pre- 
drilled T-bar top and bottom rails 3’ or 
5’ long. The railings are 
then bolted to posts. 

‘These railings are not 
adjustable, but they don’t 
have to be—you build 
them right in place and 
they conform to any angle 
from the beginning. 

A useful accessory in 
the prefab-railing line is 
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a kit for making a gate. It includes a 
hinge section, latch section, and latch 
plate. The hinge and latch sections are 
bolted to a railing section of desired 
length, and the entire unit is mounted 
on a railing post. 

Posts to hold it all. Posts are heavy- 
gauge steel tubing 1” square and 357-36” 
long. This permits them to be anchored 
in concrete. If they are surface-mounted, 
about 3” is cut off. 

Posts in the higher- 
priced lines have molded, 
welded-on fittings for at 
taching the railings. Such 
posts are made in end, in- 
termediate, and left- and 
right-corner types for both 
steps and porches. Posts 
in the lower-priced types 
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Use wrought iron at the entrance 


~ 


of railings are simply lengths of tubing. 

Surface installation of posts is pos- 
sible with base plates or flanges. One 
type of plate has a socket into which the 
post fits, held by setscrews. Another type 
has a stub that fits into the hollow end 
of the post. Usually the post is then 
welded to the base plate. 


For bolting railing sections to posts 
that do not have welded-on fittings, the 
manufacturers furnish 114” right-angle 
iron brackets. The posts are usually pre- 
drilled, but holes have to be drilled in 
the railing channels. The brackets are 
bent to adjust for railings on steps. 
The designer’s touch. Various orna- 


Use columns and railings for room dividers 
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TACK UP ee == 


y Cover Your 
Screen Porches, 
Breezeways, Windows and 
Doors with Genuine, Shatterproof 


FLex-O-Giass 


Don't let cold weather catch you unprepared, 
Have a warm, cozy home all winter long 
Get Flex-O-Glass NOW! 


So Easy—Anyone Can Do It. Costs 
So Little—Anyone Can Afford It 
s all that it tak wer 


ee ~STOP 


Adjustable 


Wrench 


HEAVY DUTY WALL STORAGE 


LOOK TWICE! These aren't 
jooks. They are 


x 

NO perforated wall board is 
No levers . .. no gadgets . . . it won't 

slip or work loose... ever! You can 

yank it, bang it, even on the toughes 

the jaws will never work loos 

in both chrome or industrial 

Ia sizes from 4" to 20". 


‘Send tte for descriptive PAC Tool Catalog. 


ieee Hooks hod the heaviest 
tools, lawn equipment, boxes, 
dustrial equipment, 


Shape with Hercules Hooks, 


i 


{ook toe the coertal 


Pa 


TOOL COMPANY 


1— WJ 


zy Write for free booklet WY 
4 KERR WIRE PRODUCTS COMPANY 
Dept. P-61, $33 North Cicero Avenue ~ Chicago 51, Illinois 


© 


Portand 22, Oregon + subsidiary of Pendleton Too! Indusvies, Inc. 


OW! 


no spindle 
deflection 


eS — serene 


afte bompe opin! hia Bab. | 
| 


lb Sesmiayeiess 
gy Causing spindle dé 


South Bend's design eliminates the major cause - 
| 
| 


of inaccuracies common to all drill presses— 
resulting from depth gage 
is no depth gage collar on the 
‘Travel of the quill is controlled by an ex- 
‘© Rack ‘Type Depth Gage that limits the 
in of the quill feed shaft. Write for more 
details about South Bend’s exclusive features. 
Prices of South Bend 14" Precision Drill Presses 
start at $134 f.0.b. factory 


LATHE 


South Bend Lathe, 


Inc., South 


Builders of Lathes, Milling Machines, 
Shapers, Drill Presses, Pedestal Grinders 


Up to 36 months to pay 
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Use railings for 
patios and porches 


ments of cast iron or flat steel may be 
bolted, screwed, or welded to the posts 
or railing pickets. 

For the posts, there are ball and urn 
ornaments that screw to the top, and the 
traditional lamb’s tongue. At the foot of 
steps, a scroll or S-shaped ornament may 
be added to the posts. 

Ornaments for pickets come in a broad 
range of designs. Among them are shield, 
heart, diamond, scroll, and fleur-de-lis 
patterns, as well as leaf and floral shapes. 

One prefab-iron producer also makes 
a rail capping intended to give the do-it- 
yourself installation a custom look. The 
capping, made in 6’ and 10’ lengths, 
snaps on the top railing and gives it a 
molded, convex surface. 

Columns, Southern-style. Columns ca- 
pable of supporting several tons are also 
basic items in the prefab-iron inventory 
and are often used with railings. Out- 
doors, they support roofs for porches, 
terraces, and car ports. Indoors, they’re 


adaptable as room dividers, fastened be- 
tween floor and ceiling. 

Columns usually are 8" tall, but allow 
an average height adjustment of some 
14”, There are both flat and corner 
(right-angle) types. Columns are made of 
1”-square steel tubing (like that used for 
posts), with welded, decorative steel or 
cast-iron inserts. Columns range in width 
from 9” to 20”. 

What about tools? For the installation 
job, you'll need a hammer, screwdriver, 
hacksaw, level, an adjustable wrench, and 
electric drill. Depending on what you'll 
be drilling, you'll need masonry-, wood-, 
or metal-boring bits. 

Before you plan your job, check with 
your building-supplies dealer to see what 
he stocks, Prefab-iron producers put out 
parts sketches and work sheets that will 
help you. These tell what lengths of rail- 
ing you'll have to work with. 


HOW YOU ADJUST RAILINGS: Prefab 


are adjustable, as you see here, to fit any 
cline or flight of steps. To slant the section, 
you simply press down and to one side. 


Surface mounting of posts is quickest 
and easiest. You simply drill two holes 
for screws to hold each base plate. Use 
lead expansion shields when sinking the 
screws in masonry. 

For the utmost strength and rigidity 
in a masonry installation, you may still 
wish to sink the posts in their base. Each 
will need a hole about 114” square and 
2” or 3” deep. 

Perhaps the easiest way to make such 
a hole is to chuck a masonry bit in your 
drill, drill out the corners of the square, 
and remove the center with a cold chisel. 

When installing railings, you brace the 
posts temporarily while you measure, cut, 
and attach the railings. Both posts and 
railings are cut with a hacksaw. To 
simplify finishing, most prefab railings 
and other ironwork come already prime- 
painted in black or gray. an 


sands twice 
as fast 


.+.as any other sander at its price 


NEW Waller 


HI-POWERED SANDER 


Powerful performance at low price is 
made possible by Weller’s new heavy duty 
reciprocating motor. Full 5%" stroke— 
14,400 strokes a minute—and big 26 sq. 
in. sanding surface. Maintenance-free, 
too. No brushes, commutators or metal 
bearings to wear. Lubricated for life. And 
it’s the safest sander on the market. 
Plastic handle, housing and plate, no 
exposed metal parts that can be energized, 
and 3-wire grounded power cord eliminate 
electric shock hazard. Sands with the grain 
for smooth finish unobtainable with cir- 
cular or orbital sanders. Guaranteed 1 year. 


waiei77 $4. QI5 


At your Hardware De: 
WELLER ELECTRIC CORP., EASTON, PA. 
163 


hown under © 
planter doubles as a patio re 
fornia home of Mr. and Mrs, Darrell 


ERES an interesting new way to 
uild a combination retaining wall 
A PLAMNEC|]K ai pliner tors termes Testarts with 
a crude but husky double wall of inex- 
That Fools pensive concrete block. It finishes with 
a new kind of bricklike facing called 

Z-Brick. 
the E e The brick facing is made of vermicu- 
Vv lite, cement, and coloring. It is so light 
in weight that it goes on with adhesive, 


Behind the delicate brick facing needs neither foundation nor mortar. 
‘ Units are %” thick by 114” by 12” and 
ie alrueged retaining wall come in green, red, tan, and off-white, 


of reinforced concrete block Z-Brick, a product of Vermiculite 
Manufacturing Co., 2107 N. 34th St., 


SPECIAL ADHESIVE attaches the facing brick. ANY WOOD SAW, or a agi will cut the 
A skim coat of the adhesive was first scraped brick where special lengths are needed. A 
on the block with a finishing trowel. Three 3” round wood rasp is fine for du 

gobs were then used on the back of each brick. the curved joint recess after a cut is — 
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Seattle, was made originally for interiors. 
Since there is no need for a foundation 
it can be stuck to an ordinary wall in 
remodeling a fireplace or kitchen. Recent 
tests, however, open up a whole new field 
of uses. They’ show that the bricks will 
stand up outdoors if placed on a perma- 
nent surface—concrete or other masonry, 
or asbestos-cement board, not wood. 

This combination method allows you 
to build strong conerete-block walls with- 
out worrying about their crude appear- 
ance, And you can use the cheapest of 
blocks. The builder of the planter wall 
shown here gives the following account 
of how he went about the job: 

“T put down a 4” slab of concrete with 
34” reinforcing rods stuck into it. On 
this I built up my walls, using the thin 
type of 4” blocks. I ran the walls 9’ out 


from the corner of my house, then added ? 


a 4’ spur section at a 30-degree angle. 
For strength, I poured concrete into hol- 
lows containing the steel rods. 

“Z-Brick can be laid from the top or 
bottom, but from the bottom up is easier. 
T placed a board at the base of the wall 
to give a straight edge. Because a planter 
gets pretty wet, I took the precaution of 
covering the blocks with a thin skim 
coat of the Z-Brick adhesive before ap- 
plying the bricks. 

“Z-brick goes on much like tile—it' 
the fastest part of the whole job. You 
just put three dabs of adhesive about the 
size of a quarter on the back of each 
piece. Then you slide the piece firmly 
into place sideways. At corners, I just 
butted the bricks together for a joint 
that I considered most bricklike. For an 
even slicker appearance, it would be easy 
to miter the corners. 

“The bricks cut like wood with any 
hand or power saw. Shaping can be done 
with a rasp. I found they can even be 
ground to an exact fit by rubbing them 
on the rough surface of a concrete block. 
What could be simpler? 

“I topped off the planter with two-by- 
six trim boards of redwood. These were 
cemented in place with the Z-Brick ad- 
hesive to avoid using bolts that would 
show. I then turned the job over to the 
gardening authority of the family. She 
planted hydrangea and pittosporum in a 
mixture of soil, sand, and peat moss. Of 
course, I take all the credit when visitors 
drop in and admire the fine results.” 
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APSTRAP HINGES 


aka" siDEs, 


('4"STERS SET IN DADOES 


Stairway Folds 
into Attic 

Ts folding attic e 
stairway will oper- 
ate in tight quarters ‘| 
where you can't in- | 
stall a commercial hy 
swing-down stair- 
way. As the lower 
section is pulled up 
by a rope, the hinged ' 
top section slides up 
into the attic on U-shaped tracks made 
by nailing one-by-twos to the sides of two 
one-by-threes. A self-locking rope hoist 
(Sears, Roebuck No. 9H78365) holds 
the stairs in the up position, and the rope 
is coiled around four hooks on the inner 
side of the hinged trap door. The stair 
sections, joined on the back with large 
strap hinges, become rigid when they are 
in the down position. 


ti 


Here’s just 
the thing fora 
teen-age boy’s 
room—to save space 
and banish clutter 


The Study Desk 
That Hides 
a Hobby Bench 


T’S hard to believe that such a hand- 
some desk is also a practical work- 
bench, But Poputar Scrence planned 

this piece for double duty. When the lid’s 

down, there's a 26”-by-48” study surface 

at the proper desk height of 30”. Once the 
homework’s done, the books are whisked 
into a drawer, and the desk is trans- 
formed into a hobby bench by just swing- 

ing up the lid. 

Underneath, there’s plenty of space to 
work on a boat model or hi-fi kit. A per- 
forated-board panel at the back (spaced 
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out with %%”-thick rubber washers to 
take hangers) keeps tools handy. And 
there’s no rush to clear away before bed- 
time. The clutter can be left as is. With 
the lid dropped—and locked—the project- 
in-progress is safe from the kid brother’s 
curiosity or Mom’s urge to straighten up. 

No fuss, no finishing. ‘The desk’s sleek 
good looks are achieved without hard- 
ware or fussy finishing procedures. And 
you can build it of inexpensive plywood. 
The secret: All visible surfaces are faced 
with a plastic-surfaced hardboard called 


Marlite. Since it's impervious to dirt, 
grease, or ink, it’s a cinch to keep clean. 
We used two types: 14” white for the top 
and drawer fronts, and ¥%” Swiss Wal- 
nut random plank for the sides and 
drawer pulls. The plank is actually a 
grooved wall panel like the American 
walnut pattern shown in the background 
above. 

When applying the prefinished hard- 
board to large areas, use Marlite adhe- 
sive C-350. Small pieces can be bonded 
with white glue or contact cement. Cut 
all pieces a little oversize and plane them 
flush after they’re attached. 

Plans are simple, for quick construc- 
tion. You can use Ys” plywood through- 
out, but for greater stability we used 4” 
for the two-piece top, the four-piece work- 
bench, and the notched right side. The 
recessed back of the drawer case is 1,” 
plywood. 

Build this case first, then make the 
drawers to fit. They're simple butt-joint 
boxes with 4” plywood bottoms. They 
don’t need guides since they rest on di- 
viders. Attached 14”-thick fronts hide all 
joints and overlap the case edges. Where 
they meet on a divider, each front over- 
laps halfway. The facing for the deep 
drawer can be center-scored or applied 
in two 5%4” pieces, spaced a bit apart 
to simulate two drawer fronts. 

Join the bench section to the drawer 
case and attach the screw-on legs and 
both top panels. The underside of the 
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The saw that cut a house in two 
in 30 minutes... - 


THE 

wWELLSAW 
400 

ELECTRIC HAND SAW 


Yes, a Wellsaw 400 with a 16" blade* 
actually cut a house in twoin 30 minutes 
(see page 82, July, 1961, POPULAR 
SCIENCE). While we don’t think many 
people will want to do this, it is a dra- 
matic demonstration of the practical 
utility of this unique saw. 

‘You just can't match the Wellsaw 400 
for versatility. You can do just about 
anything with it that you can do with a 
hand saw —saw flush with support 
cut big posts or beams . . . trim tre 

‘Try a Wellsaw 400 at your dealer's 
or use the coupon below for further 
information. 


*Alto available with 8° blede. 


Wells Manutacturing Corp. 
500 Service Road, Three Rivers, Mich. 


1G Send descriptive bulletin on Wellenw 400 
Gi Send name of nearest dealer 


Bae 12's 26° 
STATIONARY 
jor 


Y's 234" 84" 
Qvenat 
PLYWOOD *L# 


Mae Va! 
RApBET 


te" 5%", 10" 

MARLITE FACING 
‘ates's7'o" MAQUTE. 
PULL ON ALL FOUR 
‘SPACER BLOCKS: 


lid to 
reach inside. Chest lock (inset) is Corbin's No. 
34 from American Hardware Corp., New Bi 

ain, Conn. Note how facing extends past notch 
in ‘side to hide edge of false drawer's frame. 


FRUSTRATED MISCHIEF-MAKER can't 
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So's tS". 26/2" Spacer BLOCK 
sit 


arate working plans for this versati 
furniture. If you like the convenience of 
working with such plans, address a postcard 
to Marsh Wall Products, Dept. PRS, Dover, 
Ohio, asking for the desk-hobby bench plans. 


lid and the interior surfaces can be 
painted or stained—but leave the hard- 
board work surface unfinished. The top 
is propped open with a big hook and eye. 

The plank facing for the sides of the 
drawer case should extend 5%” at the 
front to conceal the edges of the drawers. 
‘The edge of the facing is covered with a 
metal molding, available where you buy 
the Marlite. 
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Simple plywood is faced 
with prefinished hardboard 


ATTACH DESK TOPS to complete assembly. The 
large, lipped panel is hinged; smaller one is 


screwed on top of drawer pedestal. Metal mold- 
ings are added at the front of pedestal and work- 
bench to conceal edges of the hardboard facings. 


FACING GOES ON LAST. Though scored for ran- 
dom-plank effect, side le panel. Apply with 
special adhesive and slide block across surface, 


tapping with mallet to assure firm bond. Attach | 


hardboard work surface the same way. 


WHITE FACINGS are bonded to drawer fronts 
with contact cement, Before attaching, spacer 
blocks, paint edges black, bore lead holes and 
countersinks, Wood-grain’Marlite pulls are eca- 
tered on blocks, cemented, and clamped. Ij ill 


New from Regnalit / 
Aluminum 
Corner Posts 


Reynolds Aluminum Corner Posts are 
the easy way out of any cornering 
problems. 


No butting of joints 
No exacting angle measurements 
No elaborate corner finishing 


And they're easy to use! Just slip the 
material into the open slots on either 
side and screw or glue into place. 
That’s all there is to it. Corner posts 
may also be extended to form legs or 
supports on chests, cabinets or desks. 
Storage chests, paneled walls, furni- 
ture . .. all take on a real professional 
look. Available in 8 ft. sections to 
match any cuts, without waste, made 
from standard 4 x 8 ft. panels; for 
%4", ¥2" or %4” thick materials. 
Reynolds Aluminum Corner Posts are 
now available at your hardware or 
building supply dealer ; see themsoon! 


‘Watch Reynolds TV show, "Harrigan & Son,” Fridays, ABC-TV 


REYNOLDS METALS COMPANY 


Richmond 18, Virginia 


A slim new dishwasher fits into almost 
any kitchen layout. Patterned after the 
flexible-design concept used in cooking- 
range units, the dishwasher will go just 
about anywhere—tucked into an existing 
cabinet, hung below it, placed on top of a 


counter, built into a wall, or used as a 
portable on a wheeled stand. The smallest 
of three models is only 13” deep, 15” 
high, and 30” wide. A new operating 
principle is said to save water and cut 
washing time in half. After dishes have 


‘Spring balanced Bilco Doors open at a touch 


lock securely . . . are weathertight, cost so litilel 
ais deee nds of new homes! 
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‘Todays "MAGIC" name 


America's #1 
Quality 
Finish 


Fast dry, trouble-free, Nothing else to use from 
raw wood to final coat. Wherever paints are 
sold, or write for FREE Finishing Chart Folder. 


P.O. Box 2216, Dept. PS-9, Torrance, Calif. 
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for Home Improvement 


been washed, they are steam-treated for 
1214 minutes. The steam comes from a 
built-in generator that creates its own 
distilled water to eliminate mineral spot- 
ting of dishes. 

Complete cleaning takes only 25 min- 


utes, after which the steam-hot dishes are 
use the water is recircu- 
lated, only nine gallons are used in all. 
Ling-'Temco Electronics, Inc., P.O. Box 
6191, Dallas, Tex., sells the dishwashers 
for about $200 up. 


‘CONTINUED 


ARROW’S T-50 All-Purpose 
deavy Duty STAPLE GUN 


itip the gun that gets the job done faster, eater 
ad better! It's a 1 One squeeze and it's 
ailed — with Atrow's one-band operated T-50 
utomatic Staple Gun! And you always have 
cher hand free to position work or balance self! 
his rugged, all-steel, jam-proof professional tool 
built for a long life of smooth, trouble-free 
peration! 


Uses 6 staple sizes: 
1/4", 5/16", 3/8", 1/2", 9/16" 
and ARROW’S CEILTILE STAPLE 
specially Designed for Ceiling Til 


hoots A Staple Wherever You'd dad a nal 


i oe 
ty [2 | AVAILABLE 
Call ’ ‘et your local 
ST 
° ae aiktipe ARROW FASTENER COMPANY, ING. Building Supply or 
uaaece 4 Stationery Dealer. 
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THE EASIEST WAY IN THE WORLD 
TO DRIVE AND REMOVE SCREWS 


1, After drilling pilot holes simply attach 
Versamatic to electric drill. Fits any make. 


a 
{ 
L 


3. Your fingers act as 


2. Place screw in hole; 


drive it easily with a clutch .. . starting, 
slight forward pres- stopping action in- 
sure... hold housing stantly, Sim 


in fingertips. safe... no blisters. 


Versamatic puts your 
power drill into low gear... 


ri!) bymeansof7tol 
speed reduction. 
Gives your drill 7 
times more power. 


Supreme 
» Versamatic 


MADE BY THE MAKERS OF 
SUPREME BRAND CHUCKS 


SUPREME PRODUCTS 
CORPORATION 
2222 S. CALUMET, CHICAGO 


Sold by leading tool dealers...$14.95 list 


Precision Jesx] prooucts 
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4, Versamatic runs in 
reverse for removing 
screws. You won't be- 
eve how easy it is 
until you try it. 


Home Improvement 


Gutters won't clog with leaves if they're 
capped with these strips of galvanized 
screening. The strips slip under the 
shingles, and the outer edges clip to 
the gutter. They’re sold in 3’ lengths 
for 59 cents each by Reynolds Div., Na- 
tional-Standard Co., Dixon, Ill. 


You can spray insect-killing fog over 
your whole yard quickly with this elec- 
tric “gun.” Oil-base insecticide is first 
atomized by a nozzle, then vaporized by 
heat into a thick cloud that kills both 
flying and ground insects. With the heat 
tip removed, the gun can be used as a 
conventional sprayer for weed-killer and 
other garden chemicals. It sells for about 
$40 from Burgess Vibrocrafters, Inc., 
Grayslake, Ill. 
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poms 
New life for an old roof can be painted 
on with a rubber coating said to add 15 
years of use at about a third the cost of 
reroofing. Designed for asphalt roofing, 
the coating seals leaks and cements down 
loose shingles and surface granules. It 


gallon covers 80 to 100 squi 
for about $6, Superior Paint and 
Corp., 3065 N. Rockwell St 
makes the coating in four color: 

ing white for high heat reflectance. 


Se | 
You can build this three-view mirror 
yourself from plans offered free by the 
Masonite Home Planning Service, 111 W. 
Washington St., Chicago. Ideal for a 
dressing or sewing room, it folds flat, 
taking up no floor space. Cost is about 
$35, including the three 4’-tall mirror 
panels. Pictures, shelves, or sewing sup- 
plies can be hung on the perforated-hard- 
board back panels. 

coumimuen 


nothing finer 
than @ 
Dramonn” 


DIAMALLOY 


All shopes, styles and sizes to the user's 
choice — all incorporating outstanding 
Diamond quality. Ask your fovorite dealer 
for fomous Diamond Tools. 


Only manufactured by 
DIAMOND TOOL 
and Horseshoe Co, 


DULUTH, MINNESOTA 


TORONTO, ONTARIO 


Fer free toot booklet, write 
fon mergin below, clip od 


at tempered, mach! 
highiy polished, too. Buy from you 
hardware, building supply ot 


Strait-Line Chalk Line 


WOOD S222 


ASH * BIRCH * OAK © PINE * PHILIPPINE 
MAHOGANY * AMERICAN WALNUT 
HERE'S AN IDEA—Use PELLA woop roLpiNc 
DooRS with their natural beauty of wood as 
room dividers, closures for closets, utltes 

ge areas. ‘Save floor and wall space. Easily 
inetalied, Order unfinished and save. Distribu- 
tors in U.S. and Canada. 
r = CLIP AND MAIL TODAY! = 
| ROLSCREEN COMPANY, Dept. MC-51, Palo, lowe 
{Please send free 6-page Folder on PELLA 
{wooo rotpinc poors. 
H 
H 
H 
H 
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| Prefab walls go up so fast that an entire 
house can be enclosed in one day with 
these stressed-skin wall panels. Devel- 
oped by Johns-Manville, they consist of 
insulated load-bearing sections for ex- 
terior walls, complete with door and 
window headers, plus panels for partition 
walls. Outside walls may be finished in 
board-and-batten style or with shingles 
or masonry. Interior walls are ready for 
paint or paper. 


Walls that look like wood are actually 
| grain-patterned plasterboard, giving a 

rich appearance at moderate cost. The 
4’-by-8’ panels come in two finishes, pine 
and teak, and are coated with clear plas- 
tic to prevent staining and_ scuffing. 
They're %” thick and are easily scored 
with a knife and snapped to desired size. 
‘The panels, called Vinyl-Guard, can be 
nailed to framing or used to cover an 
existing wall. National Gypsum Co., 
Buffalo, N.Y., makes them. 
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A real masonry fireplace can be added | 


to your home in a new, easy way for as 
little as $275. The secret is a metal form 
that gives you the basic shape—you sim- 
ply add a’ masonry facing, hearth, and 
mantel around it. The form, guaranteed 
smokefree, includes firebox, smoke cham- 
ber, downdraft shelf, and built-in damper. 
You also get tubular flue sections that 
go up through the house and a simu- 
lated masonry chimney for the roof. 
Complete units, including 12 9’-high 
flue, sell for $208 for 24” logs, $221 
for 28” logs. The Heatilator fireplaces 
are made by Vega Industries, 714 E. 
Brighton Ave., Syracuse, N. Y. 


»>>>How to protect your home against 
lightning is told in a free booklet, Light- 
ning Facts and Figures, offered by the 
Lightning Protection Institute, 53 West 
Jackson Blvd., Chicago. It gives tips on 


avoiding lightning damage. ae 


New from Weldwood® 


® [DEEP GIOUISH FIRZITE 


Penetrating Sealer-Finish 


Oil finish without rubbing. New Deep Fil 


Firzite® produces a beautiful Danish-type “hand- 
rubbed” effect, Just brush on, wipe off! 


Almost indestructible floors. Deep 


penetrates the wood fibers—producing a beautiful 
ow-luster finish that wears with the wood, 


_— 
AY 


Seals as well as its famous predecessor, Clear 

ite! Deep Finish Firzite helps prevent’ grain 
raising or checking when used before paint or varnish, 
and “wild grain” when staining softwoods, 


FREE—8-PAGE BOOKLET! "Professional 


Gluing And Wood Finishing Guide."For Nanas | 
free copy, write: United States Plywood,  ““ "at 


Dept. PS 9-61, 55 W. 44th St., New 
York, New York. _ennanais, 


WELDWOOD WOOD FINISHES 


Products of United States Plywood 
187 


Here, and on the following pages, is a 
selection of ideas that won prizes or 
special awards in the recent PS contest 


To cool his home on hot 
summer days, A. E. Bro- 
chon, Old Lyme, Conn., ran 
a copper-tubing water line 
up to a soil-soaker hose 
stretched along the peak of 
the roof. Dripping water 
evaporates from the roof, 
cooling the house below. 
Any runoff just waters the 
flowers and shrubs at the 
sides of the house. 


This study corner 
was designed and 
built by Drayton 
Deen, Stillwater, 
Okla., for his teen- 
age daughter’s small 
bedroom. The drop- 
leaf desk is lighted 
by a fluorescent fix- 
ture attached be- 
neath the drawer 
section. Open shelves 
and a cupboard pro- 
vide lots of needed 
storage space. 
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DOWEL PEG 
‘AS STOP 


3a pLYWooD, 
TopANo BOTTOM 

To save steps in answering the tele- 
phone, E, C. Toman, Allentown, Pa., 
has made it accessible from adjoining 
rooms, The instrument revolves on a 
turntable in an opening in the wall. Half 
of the turntable is enclosed with alumi- 
num, blocking the opening. The tele- 
phone line is in the wall and passes 
through the center hole of the turntable. 
A stop keeps the line from twisting. 


A Northern barn in small size was built 
in the back yard by F. W. Smith Sr., 
Miami, Fla., to solve the problem of no 
storage space in the house. “The barn’s 
loft gave us the needed space and the 
kids love to use the lower part as a play- 
house, rain or shine,” he says. The 
miniature building is 8’ by 12. 
ContinueD 


A WILHOLD GLUE FOR EVERY HOME IMPROVEMENT JOB! 


WHILHOLD UWHILHOLD’ 


Glubind. BUILDERS 


ADHESIVE 
waite GLUE 
© GRABS FAST BONDS WooD 


© SPREADS FURTHER 70 MASONRY 


© SANDS CLEAN Sets Bose, Trim, Furring Strips, 
© DRIES CLEAR guiiaore WITHOUT shims, 


or plugs 
Los Angeles 31 + WILHOLD GLUES, INC. 


* Chicago 12 


CLEAN 


as new! 


- PAJNT-HARD BRUSHES are ready 


S24 to use in minutes when you use 


to strip paint 


Paint, enamel, varnish, 


Wonderful way 


This remover penetrates 


coat.after-coat of the etc. come off clean in J) imperial rush Cleaner. ets instantly 
toughest finishes, Can one easy scraping — = Leaves bristles glosy and soringy. 
be used indoors or out. @_not coat by coat. \ Qw6£ 


At paint and hardware stores. 
WON D E R-PASTE REMOVER ‘Send 25¢ for illustrated Refinishing Manual 
Write for free folder “Care of Paint Brushes” 

Atpaint and hardware stores. Write for Wonder-Paste folder. Wilson-Imperial Co., 121 Chestnut St., Newark 5, N.J. 
@ Send 25¢ for helpful, illustrated Refinishing Manual 
WILSON-IMPERIAL CO., 121 Chestnut St., Newark 5, N.J. 


IMPERIAL Brush Cleaner 


To get more counter and storage space, 
Irwin A. DeGraff, Winthrop Harbor, Ill., 
combined this kitchen snack bar with a 
swing-out rack for cans. The hinged 
rack has vegetable bins at the left end 
and rolls on a caster at the outer end. 


To hide garbage cans, Thomas L. Robey, 
Larchmont, N. built this slide-out 
carrier. Roller-skate wheels mounted 
under a plywood platform roll out on 
rails of 2” pipe. The carrier holds 
two cans, fits under a roof overhang. 


screens, upholstery, carpets... 


hundreds of 


Swingline 101 Staple Gun 
pobieibe bey ei ss 95 


‘exiractor, At your stationary, depart- 
‘ment or hardware store, 


FREE: New 8-page 
“TIPS FOR TACKING”’ Booklet 


shows you how to save time, and effort—with 
Swingline: Automatic" Staple Bun Send tor yours today 


—Swinghne me. 


32-00 Skillman Ave.,Long Istand City ,New York 


only, 


. you trade it in on a 
new “All Hydraulic” Illinois Glidraulie 
Storm & Screen Door Closer 


#15 Year Guarantee 
* No Bounce 

'* Smooth, Even Closing 

'* Extra Latching Power 

+ More Power Against Wind 
* Fluid Action, 

Needs no Adjusting 


WRITE TODAY 


CERTIFICATE 
If you don't have 


our Hordwore Dealer 


THE ILLINOIS LOCK CO. 


307-13 W. Hintz Rd. + Wheeling, Ill. 
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Home Improvement 


wove 
MOTE PL asmic 
Bale exENS 
A built-in planter solved a decorating 
problem for J. R. Tucke, Pittsford, N. Y. 
It’s located in a corner of the vestibule 
between the front entrance and a closet 
door. Potted plants and vines are kept 
in the enclosure sketched here. 


Space under a cellar stairway, closed 
off by adjoining walls, was made ac- | 
cessible for storage in the home of 
D. W. Vandeven, Syracuse, N. Y., by 
hinging the lower stair treads. A screen- 
door hook holds up each tread. 


LIFETIME 
SHARPENING 


WHEN YOU BUY YOUR 
COMET QUICK-SET DADO 


—during this special offer, you will 
receive free sharpening by factory 
experts for the lifetime of the 
blodes! You will receive 


Certificate 


cote (plus $1 for insurance, pos 
‘and handling) is all you need to save on average of $4.5 
each time the blodes need sharpening. Only Comet can 
make this offer—becouse only Comet Dados stay sharp 5 
times longer, are perfectly balanced to cut clean every time, 


eS SLE 
SPECIAL, LIMITED OFFER EXPIRES MIDNIGHT 


OCT .S—SEE YOUR LOCAL COMET DEALER 
NOW, OR WRITE FOR ONE NEAREST YOU 


Offer good in U.S. 
Hurry! Send me the name of my nearest Comet Deal 


Nome: 


COMET MANUFACTURING COMPANY 
875 Arroyo Parkway Pasadena, Colifornia 


terepeet 


L 


Adding Holders to a Fire Set 


Few stands for fireplace tools are 
equipped with an individual holder for 
each implement. Jumbling three or four 
together in one loose bracket makes it 
hard to pick out the tool you need. Make 
separate hangers by hacksawing 1%” sec- 
tions from 4” pipe and then cutting 


Short Cuts 


and Tips 


MS 


slots in the sides of the rings wide enough 
to take the tools’ shafts. File the rings 
smooth and drill a hole in each one for 
a small machine screw. The rings can 
be fastened to the arms of the stand 
with nuts; or, for a neater appearance, 
turn the screws into threaded holes 
tapped in the stand. Herbert G. Eidson 
Jr, Winston Salem, N. 


Brighten and protect your hor 

the high gloss enamel that's so easy to apply! 

This alkyd enamel is ideal for kit- a70 

chens, bathrooms, woodwork and 

celain-like finish after repeated $|22 ar. 

scrubbings. So durable, people “ 

even paint boats with it! 

for walls, ceilings, woodwork 

Just brush or roll it on... no laps: 

for brushmarks, no trace of touch- 

unpleasant odor. 

ON SALE AT 

WOOLWORTH'’S and NEISNER’S 
A. WILHELM CO. + READING, PA. 


SUPERPLY 
furniture. Keeps its brilliant por- 
SUPERPLY SATIN, 100% Latex Paint 
ups. Dries in 20 minutes...no 
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Dremel MOTO-TOOL 


In your workshop, on your job 
it's the handiest too! you'll 
ever own! Moto-Too! is ideal for 
precision grinding, polishing, 
carving, drilling, engraving, 
deburring, sharpening — does 
detail work with pin-point 
accuracy. It eliminates 
time-consuming hand work, 
gives the finished job a 
Professional look. Moto-Too! 
weighs only 13 oz. — fits 
your hand like it belongs 
there. Fastest, most powerful 
tool of its kind — develops 
27,000 rpm! Widely used by too! 
and die makers, model builders, 
craftsmen, lab technicians, re- 
airmen, gunsmiths, schools, 


Moto-Tool Kit No. 2 
with steel case $27.50 


No, 2 Moto-Too! 


See your dealer or 
for free catalog. 


DREMEL MFG. c 
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Saves fuel, eliminates smoke and soot, 


Mr. Francis Woodworth, Center Junction, Iowa, 
tells us: ‘This is the furnace that cut my fuel bi 

half, It operates without smoke, soot or odor. The 
service expense so far is nil.”’ Hundreds of such 
letters report fuel savings of 18 to 50 per cent. How 
is this accomplished? First, VoluMetric Combustion 
not only reduces stack temperatures, but it prac- 
tically stops standby loss (furnace heat lost through 
the chimney during “off” periods when the burner 
is stopped), which is the most serious waste of all. 
Second, the moment the burner starts, it transfers 


Is the top of your chimney 


the warmest place 


around your house? 


Stack temperatures are cut as much as 
200 degrees by this new Iron Fireman 
CUSTOM Mark II oil firing with 
VoluMetric Combustion 
Saves fuel? Of course! When you stop that much 


heat from blowing into the sky you've gor to save 
fuel . . . lots of 


substantially cuts service costs 


heat into the system at the full maximum rate. No 
“warm-up” period: no delay while refractory heats, 
CUSTOM Mark Ii heating systems respond more 
quickly and shut off more quickly. Third, it burns 
fuel completely—no residue of smoke or soot, even 
when starting in a cold firebox. You prevent this 
waste, and also cut service troubles to almost 
nothing, because soot causes about 90 per cent of 
service calls due to coated heating surfaces, fouled 
electrodes, carboned oil nozzles, 

Mail coupon for further information, sent free. 


HERE’S THE SECRET OF VOLUMETRIC COMBUSTION 


roof (local codes permitting). 
At the start of the fil 
(right) supplies excess 


flame. (Fi 


CUSTOM Mark II fuel economy is due partly to 
its smokeless, sootless flame (smoke and soot are 
unburned fuel), and partly to its sealed combustion 
chamber which prevents the loss of furnace heat 
through the chimney or vent after the burner turns 


Natural chimney draft is erratic, undependable. The 
Combustion Flow fan (left) creates 
chimney draft is needed—simply a vent pipe through the 


cycle the fuel and alr injector 
10 insure complete combustion. 
As the furnace warms up the air supply is dimi 
‘A natural draft burner cannot make this critical adjus 
ment and therefore starts with am al 

y of more starts a day). 


sown draft. No El E 


red, smoky 


off, No other firing system has ever eliminated this 
serious standby loss. Iron Fireman CUSTOM 
Mark II oil firing is available in a wide range of 
izes for warm air, steam or hot water heating 
in homes or small commercial installations. 


CUSTOM Mark II heating — white glove clean 


IRON 


HEATING AND AIR CONDITIONING 
ELECTRONIC EQUIPMENT 
CONTROL INSTRUMENTS 
AIRCRAFT COMPONENTS AND EQUIPMENT 

MISSILE AND AIRPLANE GYROSCOPES 


FIREMAN 


3116 W. 106th St., Cleveland 11, Ohio 
‘Canada, 80 Ward St, Toronto, Ontario) 
would like more ‘as checked: 
CP CUSTOM Mark II furnace." CUSTOM Mark II boiler. 
G CUSTOM Mark II horizontal furnace for 


tate or Prov. 


How to build a 
rear-projection cabinet for— 


" a 


A Home Theater Wall 


‘OU can have your own home theater 

for viewing movies or slides with this 
rear-projection cabinet that can be built 
right into a wall or room divider. Placed 
alongside a TV set or hi-fi, it gives 
you a complete entertainment center for 
putting on shows. The projector remains 
permanently set up—you just start it 
going and sit back and relax. 

The design comes from a new booklet 
entitled “Rear-Projection _ Cabinets,” 
available free from Eastman Kodak Co., 
Rochester 4, N. Y. It's a trick done 
literally with mirrors. The projector is 
aimed through the side of the cabinet, 
and an angled mirror at the back re- 
flects the beam onto a viewing screen. 


‘The image is reversed by the mirror, but 
is then re-reversed correctly when’ you 
view it from the front. Projectors with 
long-focal-length lenses must be moved 
a few feet away to gain a full-size image. 
A low projector should be blocked up 
level with the mirror’s center. 

What kind of screen? The cabinet’s 
back panel is automatically at the correct 
angle—you merely cement the mirror to 
it. Several types of rear-projection screens 
are available from photo dealers, Even 
white beaded-plastic shower curtain will 
work. Your best bet, however, is a special 
black screen made for the ‘purpose. It 
produces brilliant images and can be 
viewed in full room light. 

A plastic version, called 
3D Black, comes 20” 
square for’ $6.75 from 
Trans-Lux Corp., 625 Madi- 
son Ave. NYC. A black- 
glass screen, also 20” 
square, is sold for $16.50 
by Edmund Scientific Co., 
101 E. Gloucester Pike, 
Barrington, N. J. (order 
number 85,131). To avoid 
cutting the glass, the cabi- 
net's opening can be en- 
larged slightly. The plastic 
can be cut with scissors, 
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ie Get TWO GREAT 
SCIENCE BOOKS FREE 
with First Selection st 95 


Become a Joining Member of the Brand-New total value 
POPULAR SCIENCE LIVING LIBRARY PROGRAM! $9.00 


a completely new kind of book club, created ELECTRONS GO TO WORK. 
especially for POPULAR SCIENCE readers! This Here are the mysteries of mat 
ing book program makes it simple for you to net. feos tha, RGR 

build an ever-growing library of fact-filled, easy- ‘nfo woh pecans prone 
to-understand science books at tremendous savings theory, Learn of the fascinating 
In these exciting books you'll explore every aspect Sole OF cha electron tae 
of modern science—from the invisible atom to the Giecwonies’ cen cook "foods: 
complex human machine co the vas solar system. fardea” plac, count crowds 

By joining the POPULAR SCIENCE LIVING crea sor Oranges’ Pha 
LIBRARY PROGRAM now, you immediafely get sheng weed feel 


two free selections: ELECTRONS GO TO WORK 
and VIRUS IN THE CELL. With these two free 
books comes your first regular selection, OUR 
ASTONISHING ATMOSPHERE. Your bill for 
all three books ($9.00 in bookstores!) will be a 
mere $1.95! After this first shipment you receive a 
new, exciting LIVING LIBRARY selection every 
three months—at a guaranteed low price of only 
$1.95. That comes to barely 2¢ a day! 

You never pay in advance for POPULAR SCI- 
ENCE LIVING LIBRARY PROGRAM books and 
all selections are fully returnable within 10 days. 
You may quit the PROGRAM at any. time by 
simply dropping us a line. So, mail coupon below 
TODAY! 

YOUR FUTURE BOOKS WILL COVER OTHER 
THRILLING SCIENCE SUBJECTS! 


lew books in the POPULAR SCIENCE LIVING LIBRAR’ 
ROGRAM will cover such fase 
the 


VIRUS IN THE CELL. This 
ciking book, alte he 

‘oa one of today's preat 

fey drames of clasos. galas 
Sisease! Discover whar happens 
when’ viruses atesck | humans, 


fad views: follow the theling 
victories over smallpox, 
ever, polio: watch the exc 

varices agai 
Cold: see actual photos of viruses 
taken through the electron 
microscope, 


‘OUR ASTONISHING 
ATMOSPHERE (Yous firseselece 
fon, only $1.98); Sence on 
2° Spectacular’ scale! Here 
8 book charged with excitement 
fod licle-known facts on the 
$s a of fc chat eelope 
The eardr fike a ‘a 
Watch the seething turmoil ine 
side's thundercloud, learn all 
shove clouds and. coamic tap 
ve 


ing upon the riches of chemisry. biology. bocany, 

omic. science, z09l S, -mcteorolgy, 
Sten the LIVING LIBRARY PROGRAM will bring. you 
fnaiched volumes to regularly enrich your growing, compre- 
hensive home science es 


mous forces that make our 
weather, the menace of poisoned 
air, much ‘more, 


)PULAR SCIENCE LIVING LIBRARY PROGRAM Hi 

j= 600. ve / F popu sence, ivine 8 TY, New tort P61 
nice? Wo NS pin be tore os Fie 

si Progra! fay i ie shipment of icons Go 

our First = 1 I 


coe 

Teak Geosatee ence fart 6 ok 
? Wf books in Ye MY $ 51/1 ieee ea (Pong the te ial 
eh 1 a as, Re rot i, aged 
Tie cere atic fhe 


rus in the Cell (free), and my frst selece 


1 
Pom cc COUPON seuth vAD 1 

BUILD A VALUABLE SCIENCE LIBRARY a 
I 
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FOR ONLY 2c A DAY! rary. ZONE__ STATE 


New Ideas in Photography 


ZOOM LENS is controlled by the 
‘operate the camera. Push up for wi 
anywhere between or zoom manuall 


Dramatic ultra-close zoom 
shots are easy with a Kodak 
Zoom 8 Reflex Camera—be- 
cause youdo your viewing right 
through the taking lens! 
‘There’s no framing error— 
even at close range! 

With this movie camera, 
you can show a face—then 
safely zoom in for expressive 
eyes . . . or for a youngster’s 
missing front tooth . . . or for 
an identifying badge on a cap. 
You know the framing will be 


EXTREME CLOSE-UP MOVIE 
ZOOM is simple with Kodak 70 EYERECE 
Zoom 8 Reflex Camera. 
Through-the-lens viewing 
lets you compose your pic- 
ture precisely. Low-cost 
Kodak Portra Lenses, at- 
tached to camera lens, let 
you come as close as 16 Saieeo 
inches to your subject. E ‘SPOT 
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Dramatic movie zoom close-ups 
made easy by new Reflex Camera 


me button and the same motor that 
ide-angle, down for telephoto—or stop 
ly for special effects. 


exactly right! You can picture 
a flower bed—then zoom in 
confidently for the center 
beauty. Or show a single 
bloom, then zoom in for the 
butterfly on it! 

The camera’s motor-driven 
lens lets you zoom in and out 
with professional smoothness. 
Electric eye adjusts exposure 
automatically. A meter lock 
lets you switch from automatic 
to manual exposure control 
whenever you choose. 

Kodak Zoom 8 Reflex Cam- 
era is less than $200. Other 
Kodak movie cameras from 
less than $27. 

“SBEAM-SPLITTER lets you see in view- 
finder the exact picture going to the 
film. It is on angled glass disc with 
@ small translucent mirror spot in the 
center. Part of the light hitting the 
spot is reflected to the eyepiece— 
to produce a sharp, clear image. 


from Kodak 


New automatic cameras solve 
old problems of outdoor action 


‘Two Kodak automatic 35mm cameras are 
bringing new freedom to outdoor picture- 
taking—where action is fast and conditions 
change quickly. 

The Kodak Motormatic 35 Camera and 
Kodak Retina Automatic III Camera not 
only set the exposure for you automatically 
—they also let you select fast shutter speeds 
to handle fast action. And the Motormatic 
35 Camera even advances the film for you— 
keeps you always ready for the next shot! 

Fast action is only one outdoor problem 
—when picturing sports or frolicking kids, 
for example. Variable light is another—as 
when clouds are passing across the sun. And 
going from sun into shade is a third. 


Fast shutters ... electric eyes 

The Kodak Motormatic 35 and Retina 
Automatic III Cameras handle all these 
situations easily. On the Kodak Motor- 
matic 35 Camera, you can set the shutter up 
to 1/250—on the Kodak Retina Automatic 
III Camera, all the way to 1/500 second. 

‘And each camera has an electric eye 
which reads the light continuously. When 
you press the shutter release, your lens 
instantly sets to the right opening. 


Manual setting, too 

If you wish, you can set either camera 
manually. The Kodak Retina Automatic [II 
Camera also has a precision lens-coupled 
rangefinder for measuring distance. And the 
Kodak Motormatic 35 Camera has a special 
linkage for flash shots—as you change focus, 
the lens opening automatically adjusts for 
correct flash exposure. 

Examine these remarkable ultra-modern 
cameras. One is just right for your kind of 
outdoor picture-taking. 


See your dealer for exact retail prices. Many 
dealers offer terms as low as 10% down. 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


Electric eye sets 
lens for you 


Flash link makes 
indoor shots easy 


Motor drive winds 
film automatically 


KODAK MOTORMATIC 35 CAMERA can take 10 shots 
in 10 seconds! After each shot, a tiny spring motor 
swiftly advances the film, cocks the shutter. Fast 
£/2.8 lens. Fully automatic lens setting. Full manual 
control. With this comera, you can keep your eye 
glued on the action, ready for the best shots, no 
matter how fost they come. For flash pictures 5 to 25 
feet from subject, setting focus automatically sets 
correct lens opening. Less than $110, 


Electric eye sets 
lens for you 


Rangefinder for 
precise focusing 


Manval control 
for special uses 


KODAK RETINA AUTOMATIC III CAMERA has superb 
Retina Xenar £/2.8 Lens. Fully automatic exposure 
setting, with override for manual control. Fast single- 
stroke film wind. Cou 

scale, ASA film setting: 

release locks if light is too dim or too bright. Less 
than $130. 


Now—snap fast action in color! 
This weekend, start exploring the! new 
picture possibilities opened by Kodak’s 
ultra-fast 35 mm color film, Kodak High- 
Speed Ektachrome. With a sizzling daylight 
index of 160, it lets you take action shots 
in color that once were out of the question. 
Lets you get greater depth of field. Permits 
many indoor available-light shots with the 
camera handheld. Try it! 


Prices subject to change without notice. 


If a gasket sticks in the recess when 
you're removing spark plugs, fish it out 
safely and quickly with the hooked end 
of a wire-type gap gauge. Probing with 
the thin wire won’t damage the threads 
or push dirt into the cylinder. 


> Hints from the Model Garage 


TO LEAVE *y" OF 
DRILLBIT TP EXPOSED 


When making:a hole in the dash or fire- 
wall, avoid the danger of drilling through 
into’ wiring or equipment by slipping a 
dowel over the drill bit to limit its pene- 
tration. Applying masking tape will keep 
the dowel end from chafing the finish. 


A thief will take off fast the moment he 
opens the door of a car equipped with 
this burglar alarm. The horn is the 
alarm, and it blows loudly and steadily 
when an intruder actuates the dome-light 
switch by opening the door. Slamming 
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WoRN-RING 
CONTACT 


the door shut won't silence the alarm; 
there is a second horn relay, wired into 
the existing circuit as shown above, that 
keeps the horn blowing until you return 
and flip a shut-off switch concealed in a 
spot known only to you. 


‘CONTINUED 


Jaguar engineers specify 
Champion spark plugs 
because they demand the utmost 


A 
pa 
= 
in quality and performance. 
Why settle for less in your car? 


More Hints from 
the Model Garage 


Interior of your car shabby? You can 
renew the appearance with little effort 
by painting the trim molding around the 
windows and windshield. These parts are 
easily removed. Sand them smooth and 
hang them on a wire for spray-painting. 


Air leaks at the rim seal of tubeless tires 
can be detected without immersing the 
wheel in a tank of water. Just lay the 
wheel flat, pour water around the rim, 
and watch for bubbles. Repeat the test 
on the other side of the wheel. 


Tips on draining oil: (1) Slit an eight- 
quart can near the top and press the 
side in. Oil will run down the trough 
and into the can, where it is retained 
when the can is picked up. (2) Use the 
lid from a garbage can to catch scat- 
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‘ft DRAINS 
INTO JUKE 
CAN, FLOWS 
INTO S-QUART 
aN 


tered drips when removing the oil filter. 
(3) Solder a quart juice can to the cap 
of an eight-quart can and join them, The 
tall juice can will catch oil as it runs 
out of the crankcase. The oil will flow 
through the cap’s hole to the large can. 


This car needs Load-Levelers. Does yours? 


Does your car sway dangerously around curves? Does it “bottom” on the 
frame when you hit a bump or rut? Does “tail drag” cause your rear 
bumper or tailpipe to scrape on driveways? Your car needs Super Load- 
Leveler® stabilizing units to compensate for the added weight of passengers 
and luggage, to keep your car riding its level best under all road and load 
conditions. And, in keeping your car level, they hold your headlight beams 
on the road, out of the eyes of oncoming motorists. Have a set of Super 
Load-Levelers installed today wherever you have your car serviced. 
Monroe's 60-day free ride plan guarantees you complete satisfaction. 


LOOK FOR THE YELLOW AND BLUE SAFETY BARREL WITH THE SHOCKS ON TOP! 


ELITE MONNOE AuTo quiesmwr company - momsoe, acecn « 1 Casade nemo ao in. Tints, Once 
In Mexico, Wex-PAR, Box 28154, Mexico City» World's Largest Maker of Ride Control Products, Including MONRO-MATIC® Shock Absorbers, 


a 


Gus Makes 
a Fast 
Getaway 


By Martin Bunn 


PEN to late-summer warmth, the doorway of Gus 
Wilson’s Model Garage suddenly darkened with the 
bulk of an entering car. 

*Come on out, Gus!” bellowed the driver. “No use sneak- 
ing under a car.” 

Gus came out of the office, grinning. “Our big-mouthed 
fire chief! Haven't been eating much smoke lately, have you 
Mal? 

Chief Maloney’s seamed face puckered into a frown, “It 
has been kind of quiet. How'd you know?” 

“Couldn't yell like that if you'd been earning your pay,” 
cracked Gus. 

“At least I don’t diagnose auto jobs wrong and make 
people pay for my bum guesses!” roared Maloney. 

“So what can I soak you for? 

“Got a noise. Boys at the firehouse say it’s a bad water 
pump. Listen!” 

Gus cocked an ear over Maloney’s five-year-old sedan. It 
idled with a regular, metallic twang. 

Stan, Gus’s young helper ambled over, “Pump bearing’s 
shot,” he said. 

Maloney cut the engine, “Good thing you've got a real 
mechanic, Gus,” he roared. “Or you'd be charging me for 
something else. Have it tomorrow, huh?” He started out, but 
swung back. “Give my best to Nora Blythe, Gus.” 

Gus started. “Nora Bly—you mean Mrs.’ Simpson?” 

“She's a rich widow now, back from Florida to settle her 
husband’s estate,” said Maloney with a wolfish grin. “I've 
sort of fixed it for her to see you.” 

“Now hold on—” began Gus. 

“Didn't take much fixing,” was the Chief’s parting shot. 
“She's willing.” 


N HOUR later, Gus got his hat. “I'm going upstate to 

see Tom Powers about overhauling his truck,” 

“But he said there’s no rush,” protested Stan. “I've got 
that brake job, and you promised to put that new radiator 
in Bronson’s car today.” 

“You handle ’em,” said Gus with uncharacteristic 
brusqueness. “I'll be—” 

A horn blast interrupted him. From a shiny convertible, 
a mature, youthfully dressed woman with red hair called, 
“Gus! Gus Wilson!” 

Hastily Gus walked over to the car. 
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“It’s wonderful to see you again,” said 
Nora Simpson warmly. “I've thought of 
you so often. I really have.” 

“Been a long time,” said Gus. 

“And you've never married! Naughty 
you,” she cooed. “Look what Chief 
Maloney left on my car yesterday.” 

A slip headed “Fire Department” 
stated that the car had been found leak- 
ing gasoline in the street, and that excess 
gas had been drained from the tank as a 
safety measure. 
suggestion that any 


‘Where'd it 


mediately was un- 
derlined. The slip 
was signed by Mal- 
colm Maloney. 
Equally annoyed 
and amused, Gus 
told Stan to put the 
car on a lift. 
“Mal’s very con- 
scientious,” Gus said 
to Mrs. Simpson. 
“But I think we can 
have you out of here 
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by lowering and turning the car around 
to get Mrs. Simpson on her way. 


URPRISING Stan, Gus now forgot all 

about going to the Powers farm. 

Instead, he tackled the radiator job. And 
the convertible rolled back in. 

“I forgot,” said Nora Simpson tri- 
umphantly. “My no-charge light is on.” 

Silently Gus peered at the dash. The 
charging indicator stayed lit even when 
she revved up the 
engine. 

“Tiresome,” she 
pouted. “I had a new 
generator put in on 
the way up here be- 
cause that light 
stayed on.” 

“Could be your 
voltage regulator,” 
said Gus. “Or some- 
thing even simpler.” 

“Well, do put in a 
ult voltage thing, 


come from? 


equal sign 

mathematicians as Could be just a 

re, the Hindus by loose wire.” 

h ‘century had a “No, the other 
symbol for man said it might be 
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Fesponsible for too. I want a new 


one. Then it’s sure 
to be all right.” 
“Yes, ma’am,’” 
said Gus dubiously 
as, with a flirt of a 


Indian learning 


you spel 
But_by mid-cen- 


“But I thought you 
might be—” 
“I have oodles of 


tury an Englishman, Recorde, had 
come along to father the modern 
sign. In his Whetstone of Wit is- 


braceleted wrist, 
Nora Simpson 
tripped out of the 


time until I have to 
sign things at my 
lawyers” 

“Yes, ma’am,”’ 
said Gus miserably, and took refuge un- 
der the raised car. “There’s not a thing 
wrong with your gas tank,” he reported 
presently. 

“But it was leaking gas!” 

“Somebody overfilled it with cool gaso- 
line from an underground tank. It was a 
hot day. With the car in the sun, that 
tankful expanded. Some had to get out, 
so it spilled over.” 

“That's all that was wrong?” asked 
Nora Simpson. 

“That's all,” said Gus firmly. Motion- 
ing Stan away, he escaped further talk 
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sued in 1557, he selected the double 
dash = because “i 
be moare equalle.” 


shop. With some mis- 
givings, Gus ordered 
Stan to install a new 
voltage regulator. 

“That car has a printed instrument 
circuit,” Stan reported later. “With a 
fuse in it. I checked that, too. Every- 
thing works, so she shouldn’t be coming 
back again.” 

Gus looked at him narrowly. “Okay. 
You finish the radiator job, because now 
I am going up to Tom Powers’ place.” 


ino 2 thyngs can 


RELIEVED to see the convertible gone 
when he entered the Model Garage 
next morning, Gus set to work on the 
Maloney sedan. He removed the belt that 
drove the water pump. Then, just to 
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check the diagnosis, he started the engine. 

‘The tinny clank was still there. 

“Sure sounded like a pump bearing,” 
remarked Stan, a bit crestfallen. 

“Sure did,” agreed Gus, leaning close 
to the left-hand cylinder bank. “It also 
sounds like a broken valve spring in 
number one cylinder. Let’s—” 

A familiar horn interrupted him. 

“I hate to bother you,” called a smil- 
ing Nora, “but it’s lighting up again.” 

The charge indicator was mockingly 
alight. In grim silence, Gus put a meter 
on the generator. It was charging. The 
regulator, too, worked perfectly. Along- 


“We're still trying to locate the trouble, Mr. Everett.” 


side him, Nora chattered on amiably. 

“You look so well, despite the awful 
winters you have here. You should move 
to Florida—such good fishing and—” 

Gus ducked under the instrument 
panel. If the fuse were blown, the indi- 
cator would “fail safe” by lighting. He 
shorted the fuse clips with the engine 
running. The light went out. 

He removed the fuse. It wasn’t blown, 
but the light he turned on the clips 
showed green corrosion. By handling the 
fuse, Stan had restored contact until, 
overnight, creeping corrosion had again 
interrupted it. Gus stopped the engine, 
cleaned the clips, put back the fuse. 

“Do you keep this car near the shore 
much?” Gus asked as he got out. 

“A great deal. We have a seashore 
cottage. I’d just love to show you.” 

“That’s your trouble, Nora.” 

The curved lips set angrily. 

“I mean that sea air at the shore,” 
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Gus explained hastily. “Salt-water cor- 
rosion caused a bad contact. You didn’t 
need a new generator or regulator.” 

“Oh, well,” she said mollified. “But 
I do wish you'd visit Florida.” 

“My sinuses can’t stand sea air,” lied 
Gus. “Now Mal, he just loves it. Always 
wanted to fish for tarpon, too.” 

‘Almost absently-mindedly Nora Simp- 
son started the engine. The indicator 
winked out. Thoughtfully she drove away. 


SVVHERE'S the ham-handed oss?” 
“Over here,” retorted Gus. “Tr; 
ing to figure how to get even with you.” 

Maloney guffawed. “It 
wasn’t all a gag. Her car 
was spilling gas, Gus.” 

Gus granted. “Keep 
laughing—I've got bad 
news, We put a new pump 
in your car, but the noise 
stayed, Thought it was a 
busted valve spring then. 
But after we pulled the 
head, we found them all 
okay—” 

“Ho-o-ld it!” bellowed 
Maloney. “You did two 
jobs I didn’t need?” 

“Tough break,” said 
Gus, starting the ‘engine. 
Under its smooth idle was 
the metallic twang. Ma- 
loney turned brick red. 
“Notice how awkward it is to pull the 
dipstick out? It’s under the generator. 
The double pulley makes it harder.” 

Grasping the dipstick, Gus yanked. It 
came out—and the noise stopped. 

“You almost have to bend the stick 
to put it back,” explained Gus. “And 
some serviceman did. See how shiny the 
bent part is? It’s been hitting the first 
crank throw. Easy enough to straighten. 
I won’t even charge you—for that.” 

“But you'll soak me for a new pump 
and for pulling the head!” sputtered Mal. 
“Why didn’t you find this first?” 

“Relax. 1 did,” admitted Gus with a 
wicked grin, “The dipstick’s in front of 
number-one cylinder, where the noise 
came from. So I checked. Are we even?” 

“Cagey, aren’t you?’ rumbled the 
chief. “That how you stayed single with 
a gal like Nora Blythe chasing you?” 

“No,” said Gus. “It was by running 
a bit faster than Ed Simpson.” i I 


Why a good tune-up 
includes Spark Plugs 


Some people do engine “tune-ups” 
and never look at the spark plugs; 
others service or replace spark plugs, 
and that’s all. Either of these oper- 
ations can give a temporary lift to 
engine performance —but it’s only 
temporary, you can be sure. A good 
tune-up starts with spark plugs, then 
checks all the things that affect their 
operation—compression, battery, coil, 


distributor, timing and carburetor. In 
a good tune-up, the prime concern is 
the proper functioning of the spark 
plugs, for only when spark plugs are 
right and everything that works with 
them is right, is your engine condi- 
tioned for long-lasting top perform- 
ance. So, for the very best results, 
make sure your spark plugs are 
checked when your engine is tuned. 


Why the best tune-up includes 
AC Fire-Ring Spark Plugs 


Your engine will perform better — 
longer—if the tune-up it gets includes 
new AC Fire-Ring Spark Plugs. AC 
Fire-Rings have a host of superior 
performance and reliability features. 
ACs give you the exclusive Hot Tip 
that provides self-cleaning action as 
you drive, ACs are built with heat- 
bonded internal seals and pressure- 


FIRE-RING 4% 
SPARK PLUGS 


formed external seals for positive pre- 
vention of gas leakage, overheating 
and pre-ignition. ACs have exclusive 
Buttress Top insulator for greater 
strength and better wet-weather fir- 
ing. In every area, ACs offer the most 
advanced design. For the best tune-up, 
make sure your spark plugs are ACs. 
‘AC SPARK PLUG <3 THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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Why They Don't Make Cars Sate 


Most of all, why do we continue to 
tolerate those chromium-plated stilettos 
so malevolently aimed at heart, brain, 
and legs? There are trim screws and ash- 
tray knobs that pierce skulls, ignition 
keys and parking brakes that shatter 
kneecaps, dash panels that hit knees to 
break hips. Deadliest, perhaps, is what 
safety experts refer to among themselves 
as the “cookie-cutter horn button.” This is 
a sharp ring of chrome that for several 
years has been fitted to the center of 
some dished wheels. In a moderate col- 
lision the wheel spokes bend down and 
the cookie cutter punches right through 
the breastbone to the heart. A driver who 
could have come out with broken ribs 
ends up dead. 

The needless tragedy caused by such 
designs was vividly illustrated by Dr. 
William Haddon of the New York State 
Department of Health. He told the So- 
ciety of Automotive Engineers: 

“I chanced to be first to arrive at a 
head-on collision at low speed between 
late-model cars. A practical nurse who 
had been driving was thrown across on a 
small screw projecting only an eighth of 
an inch from the sun-visor bracket. She 
left a piece of her scalp and her gray 
hair on it as it ripped her scalp in the 
fashion of an Indian almost from her 
hairline to the back of her head.” 

Then Dr. Haddon quietly added: “I 
think it is reasonable to say that someone 
placed that screw there by design.” 


The known hazards 


Much can also be done to prevent ac- 
cidents. 

‘You can’t always see the road clearly. 
Not all cars have windshield washers. 
Some wipers are sloppy. 

Multiple mirrors or periscopes are es- 
sential. Today’s inside rear-view mirror 
helps your wife get her lipstick on 
straight, but not much else. And the out- 
side mirror—without which no savvy 
trucker or bus driver would even start his 
engine—is an optional extra on most 
passenger Cars. 

These things are simple and fairly 
cheap. The need for them is obvious. A 
smart 15-year-old boy could look around 
a modern car and tell you how to make 
it safer. But if common sense isn't 
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enough, the research reports overflow the 
files. 

‘A deadpan statement from the staid 
Liberty Mutual Insurance Co. is illumi- 
nating. In a pamphlet describing the 
company’s modification of a ’60 stock 
sedan into “Survival Car II” appears this 
offhand remark: “The immediate problem 
was to redesign the known hazards out 
of the car.” 


Why don’t they make cars safe? 

The answer is disturbing: Nobody 
forces anybody to do it. Worse, all kinds 
of pressures from many sources work 
against it. 

Detroit bears the brunt of the blame, 
more than is warranted. Its view was put 
by L. H. Nagler, staff safety engineer for 
American Motors, who said recently: 

“The automobile industry has prompt- 
ly adopted safety equipment and designs 
proved to have definite safety values, 
where economics and public acceptance 
have not been seriously adverse . . . 

It's that last clause that kills you. 
Economics are almost always adverse. 
Safety devices cost money; they raise the 
price of cars at least a little—and in an 
intensely competitive business that en- 
dangers sales. Detroit is also convinced 
that “public acceptance” is usually ad- 
verse, that a safety pitch scares custom- 
ers away. Ford still bears scars from 
1956, when it sold much safety and fewer 
cars. 

Yet the industry cannot shuck all re- 
sponsibility. Those lethal skull-crackers 
and eye-gougers sprinkled over doors and 
dash panels could be eliminated at no 
cost in money or public acceptance. They 
have not been. 

You can't expect Detroit to move on 
safety without sharp prodding. The 
case of the seat-belt anchorages—those 
four holes in the floor—is an example. 

Detroit nurtures the impression that 
these four free holes are being provided 
voluntarily out of the goodness of the 
industry’s heart, an agreeable marriage 
of commerce and public interest. Actu- 
ally, it was a shotgun wedding. 

The man with the shot; was a 
tough and savvy lawyer-politician from 
Mineola, Long Island: New York State 
Senator Edward J. Speno, chairman of 
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Why They Don’t Make Cars Safe 


the legislature’s committee on motor 
vehicles. Speno proposed a law requiring 
anchorages on all new cars licensed in 
New York. That was nothing. Similar 
bills pop up and wither all the time. 

What rocked Detroit was the discovery 
that Speno had the determination and 
the votes to pass his law. Faced with the 
inevitable, Detroit agreed “voluntarily.” 

It took the power of a state legislature 
to force a change for safety—and a very 
minor change at that. 


And the power of the public? 

Couldn’t ordinary car buyers force 
manufacturers to offer safe cars? They 
could, but they don’t. Seat belts have 
been available since 1956, but fewer than 
two cars in 100 have them. Only about 
one in three car buyers coughs up $20 for 
dash padding, although radios costing 
three times as much are bought by 90 
percent. 

It is unrealistic to expect the entire 
public to act like paragons of virtue— 
especially when it means facing facts and 
spending money. 

Can’t insurance companies put the 
squeeze on car buyers by offering cut 
rates for properly fitted cars? They do 
exactly this with factory owners. If the 
factory installs safer machines, the work- 
men’s compensation insurance gets 
cheaper. If the factory tries to get away 
with an obvious hazard—like leaving 
shields off grinding wheels to speed pro- 
duction—the insurance may be canceled 
completely. The shop is shut down. 

‘This simple economic pressure has 
made American factories into just about 
the safest places in the world. But such 
a squeeze play works only because the in- 
surance companies take in premiums and 
pay out claims to the same group: the 
factory owner and his employees. A safer 
factory means fewer claims from that fac- 
tory, and therefore cheaper rates for that 
same factory. 

Car insurance is different. The com- 
pany collects premiums from you, but 
usually pays damages to somebody else— 
somebody it doesn’t know, driving a car 
it doesn’t know. You could be driving the 
safest car possible. If you hit another 
guy, your safe car might protect you com- 
pletely. Your insurance company might 
be happy for you, but it wouldn’t save 


210 POPULAR SCIENCE SEPTEMBER 1961 


much money; it has to pay the other guy. 
So how can it give you a cut rate for 
your safe car? 


Then there ought to be a law 

State laws have regulated automotive 
equipment for more than 60 years. But 
with rare exceptions (like Speno’s seat- 
belt holes), the states never prod Detroit. 
They meekly follow Detroit’s lead. 

When auto makers wanted dual head- 
lamps—a safety improvement that also 
carried styling advantages—the state ad- 
ministrators were brought in and sold the 
new idea. The laws regulating headlamps 
were then amended. 

The state agencies do not have the 
money, the people, or even the clear 
authority to specify improved auto de- 
sign. This may be a blessing. Chaos is in 
sight if headline-hungry politicos in 50 
states, their appetites whetted by Speno’s 
success, legislate their own pet safety 


gimmicks. 

That leaves the Federal Government. 
It already regulates the design of every 
other vehicle—ship, train, and airplane. 
Why not cars, which are just as vital to 
interstate commerce? Only the Federal 
Government has the power and the facili- 
ties to do the job right. 

It needs doing right, desperately. Mi 
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Atomic Accident That Couldn't Happen 
continued from page 55} 

Army men from Dugway Proving 
Grounds, Utah, got the last body down 
from the ceiling. A crane boom, poked 
through a cargo door, swung a net over 
the reactor lest any falling object jar it. 
Five teams of two men each, working in 
relays, lowered the body into the net 
and the crane backed out with it. 

Concussion had killed these two crew- 
men instantly, medical examination 
showed. 

All three, besides, were fatally exposed 
to radiation. As if from a shotgun, radio- 
active particles were driven into their 
bodies by the blast; the victims were so 
“hot” that it was 20 days before funerals 
could be held. They were buried in lead- 
lined vaults. 

The in tion. A team of five in- 
vestigators headed by Curtis A. Nelson, 
director of AEC’s Division of Inspection, 
arrived shortly after the blast and began 
sifting clues. Photos of the scarred re- 
actor room were soon in their hands. A 
cameraman in mask and coveralls, given 
30 seconds for his task, took the first on 
January 5. 

Clearly the reactor had exploded. Its 
metal cover was wrenched upward. Heavy 
fittings called shield plugs, closing the 
reactor ports, had been sent flying. Two 
were embedded in the ceiling. 

But only over the reactor was a light 
bulb broken; others were still burning. A 
steam blast would hardly be so localized 
—straight up. Apparently water had been 
explosively hurled from the reactor. 

Proof that the reactor ran away was 
announced on January 19. A brass screw 
of a crewman’s cigarette lighter, AEC 
analysts found, contained copper 64. So 
did a brass watch-band buckle worn by 
another victim. In the third man’s gold 
ring was gold 198. Only in one way 
could those telltale radioactive substances 
have been formed—by flying neutrons 
from a runaway chain reaction. 

Would the reactor explode again? On 
Feb. 22, a camera on a crane boom got 
the first pictures of the reactor’s wrecked 
interior. Observers with telescopes, atop 
a wooden tower 200 feet away, directed 
the crane man. But even a Navy photo 
interpreter could not tell from the pic- 
tures whether the reactor was safe. 

‘Thus, entering the reactor room was 


Atomic Accident That Couldn’t Happen 
forbidden, after recovery of the crew- 
men’s bodies (which the first photos had 
helped to plan). For three months—until 
probes found the reactor empty of water 
and safe—new clues were hard to get. 

So, for more light, the probers turned 
to delving into the two-year-old SL-1’s 
past history. What they found was 
enough to make their hair stand on end. 

The search into SL-I’s past. Designer 
and builder of SL-1 was the famed Ar- 
gonne National Laboratory, Tiffany of 
reactor makers. Much of its design was 
admirable, Some out-of-the-ordinary fea- 
tures proved otherwise. 

Immersed in, water, the core’s fuel ele 
ments were shaped like square organ 
pipes, and contained uranium 235. The 
heat ‘of its chain reaction boiled the 
water. The steam ran a 200-kw. turbo- 
generator, and warmed air for heating. 

Five motor-driven cadmium control 
rods regulated this atomic boiler. Lower- 
ing them into the core stopped the heat- 
producing chain reaction; raising them 
started and accelerated it. 

Since water had to surround the fuel 
for the chain reaction to occur, such a 
“water-boiler” reactor was supposed to 
be runaway-proof. Steam bubbles would 
push the water away from overheating 
fuel elements—and halt an out-of-control 
chain reaction. True, that could eject 
a geyser of hot water and steam, if the 
control rods were pulled out far and 
fast. But if SL-1’s fuel elements went 
“pfit,” safety valves could handle any- 
thing that happened—because its control 
rods’ motor drives enforced safe limits on 
the rods’ travel and speed. 

But what would happen when the rods 
were not connected to their drives? Over- 
looking this eventuality was the flaw in 
the reasoning—because of a decidedly un- 
usual feature of the SL-I’s design: 

An important clue. One control rod, 
the center one, was “strong” enough to 
start up the reactor all by itself, When 
this rod was disconnected and moved by 
hand, one man could undo all the run- 
away-proofing. 

On Jan. 3, using a T-shaped handle, 
a crewman had to lift this 80-pound rod 
just high enough to reconnect it to its 
driving pinion. “Not more than 4 inches,” 
said his instruction manual. 

Raise it 16 inches, and the sleeping 
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Atomic Accident That Couldn't Happen 
reactor would come to life; 22 inches, end 
the awakening could be violent. A simple 
safety stop could have guarded against 
that. The SL-1 had none. 

‘A mock-up of the center rod was built. 
Trials proved a strong man could have 
yanked it high and fast enough to cause 
the runaway. The most likely scene at 
the moment of the accident, the A-de- 
tectives concluded, was this: 

A crewman was lifting the center rod. 
Possibly another was helping him. 

But pulling so hard could have been 
no careless slip. Why do it? The SL-I's 
Operating Log revealed a likely answer: 

Sticking control rods had plagued the 
SL-1's crews—40 times in the last two 
months. Sometimes the binding of the 
rods in their close-fitting housings was 
so severe that a crewman with a pipe 
wrench had had to help the motor pull 
one out. 

So this, said the sleuths, was their 
“suggested hypothesis” of ‘what hap- 

ag 


When the crewman tugged at the cen- 
ter rod, it balked. To free it, he gave a 
mighty heave. Like a stuck window com- 
ing unstuck, the rod suddenly shot up- 
ward—and the explosion followed. 

Other things wrong. But control rods 
were not all that was out of order. 

Another unusual SL-1 feature was this: 
To prolong the life of the core, it was 
crammed with a three-year supply (30 
pounds) of enriched uranium. That was 
altogether too much for the control rods, 
unaided, to hold in check. So “poison” 
strips—so-called because they weakened 
the chain reaction—of aluminum-coated 
boron were tack-welded to the outside of 
the aluminum-clad fuel elements. As the 
uranium burned up, so would the boron. 
The idea was fine; the material, faulty. 

The brittle strips warped, cracked, 
shed fragments. Bowing out, they jammed 
fuel elements—and must have squeezed 
the control rods’ housings, too, which 
may have caused the sticking. In pulling 
out fuel elements forcibly for inspection, 
their poison strips were shattered, some 
ripped off. 

‘Ominously sinking control-rod settings 
warned that SL-1’s margin of safety was 
dwindling. To replace the decrepit core, 
a new one of different design and make 
was ordered, for spring of 1961—just a 
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Atomic Accident That Couldn’t Happen 
few months too late, as it turned out. 

The “distance to death.” No one 
knows how much boron the SL-1 shed 
during its last shutdown, from Dec. 23 
to Jan. 3. The estimate that the center 
control rod had to be lifted 22 inches to 
cause a runaway was based on control- 
rod settings when the reactor was last 
running. If much boron fell off after 
that, the “distance to death” could have 
been even less—somewhere between 4 
and 22 inches. 

‘That would have made it easier for the 
accident to happen—with or without the 
complication of a stcking control rod. 

Which of SL-1’s faults contributed 
most to the accident may never be known 
—but the mystery of what could have 
caused it was solved. What probably 
happened was vividly pictured. 

Who were to blame? Many, said the 
report of the Nelson board of probers: 

‘The designer: For failing to provide a 
safety stop, or test the boron strips ade- 
quately (‘probably not defensible”). 

The operator: A “prudent” one would 
have shut down the SL-1 as unsafe. (It 
should have, CE agreed.) That was the 
major one of a number of misjudgments. 

‘The AEC, too (said its own probers) : 
Why did it let the SL-1 go on running? 
Astonishingly, its Washington headquar- 
ters was unaware of how serious the 
SL-1’s defects were; even its Idaho office 
was poorly informed. Liaison had been 
faulty among the groups at NRTS, and 
between Idaho and Washington. 

Horrified by the SL-1’s blot on its out- 
standing safety record, the AEC set in 
motion a huge-scale safety survey of all 
reactors. Just one other was found, a 
military one in Greenland, that could be 
started with a single control rod; at once 
a safety stop was installed. While all 
was well with the rest, safety and report- 
ing procedures got tightened up. 

Lastly, the AEC will disassemble the 
wrecked SL-1 for any further clues. That 
may take well into 1962. Radioactivity, 
though down to 100 r’s an hour by last 
June, will be too high for months to work 
there. Probably remote-control mechani- 
cal arms must do the job. Experts doubt 
much more will be learned—but the acci- 
dent’s victims will not have died in vain, 
for lack of any possible effort to profit by 
its lessons. an 
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The Car You Can't Grease 
irom pase 

they sited an unusually rugged ve- 

hicle that could go off the highways and 

operate on rough terrain. 

Both goals seem to have been attained. 
For the better part of a day this summer, 
I sat behind the wheel of a production 
model over some 150 miles of flat land 
and winding mountain roads in the Cam- 
argue and Herault regions of southern 
France. I drove the car hard. Gas con- 
sumption was a conservative 35 m.p.g. 
The car handled nicely. The ride was 
comfortable. And I wound up the day 
wishing I could buy one at home. 

Trouble is, Renault has no present 
plans to bring the car to the U.S. Prob- 
ably later, they say. But everything’s 
very indefinite. If and when they do bring 
it, what will it sell for? Around $1,200 
perhaps. And that, I'm here to tell you, 
would make it fine, bargain transporta- 
tion for anyone. 

An extra door in back. The car comes 
in two models: the R4 and the R4L. 
Both are the same size—four-seaters with 
four doors hinged at the front and a rear 
door that swings up high to give ready 
access to a spacious luggage area behind 
the rear seat. The R4L has more refine- 
ments. You note the difference immedi- 
ately. At the rear corners, where the R4 
has metal panels, the R4L has glass, giv- 
ing it three windows on each side. 

The all-season coolant in the sealed 
system is a special mixture developed by 
Renault, based on a glycol-type anti- 
freeze. It protects to minus 33 degrees. 

Prototype sealed systems have been 
operated by Renault in the extreme cold 
of northern Minnesota and in the blazing 
125-degree temperatures of the Sahara 
Desert. Testing has been in progress for 
three years. How much longer beyond 
this might you expect the sealed system 
to remain troublefree? Renault confi- 
dently predicts that the cooling system 
should last, unopened, for the car's life. 

‘An expansion tank, located under the 
right front fender, saves the coolant 
when the engine heats up and the liquid 
expands. As pressure builds up in the 
radiator, liquid is forced through a rub- 
ber hose into the tank. When the engine 
cools, coolant returns to the radiator. 

It's maintenance-free—almost. The 
no-greasing and sealed-cooling features 


The Car You Can’t Grease 
were introduced for a sound reason. With 
an eye on world markets, Renault's ob- 
jective is a vehicle that will keep running, 
even under conditions of neglect, in areas 
where roads are poor or there are none 
at all. 


There’s no place at all for a grease | 


gun. You are advised to change the engine 
oil every 3,000 miles and the transmis- 
sion oil every 6,000. But beyond that you 
have either rubber bushings for moving 
parts or permanently greased and sealed 
joints. 

On my test trip, as I neared my 
luncheon rendezvous with some Renault 
men, I saw ahead what appeared to be a 
road block. And it was—a group of Re- 
nault officials who waved me off the road. 

“Just follow the arrows,” they said. 
I looked where they pointed—to a twisted 
landscape of ravines and hills, strewn 
with rocks. It wasn’t a place where I'd 
choose to drive my own car. But a sen- 
tence I'd read in the Renault announce- 
ment came back to me: 

“The exceptional ground clearance of 
7.9 inches and the perfectly flat under- 
side allow the R4 and R4L to travel over 
the worst possible terrain, even over 
rough ground that only specially designed 
vehicles would normally tackle.” 

Tire trouble. Ahead of me was the 
chance to prove out this claim on the 
devil's very own torture course. “A jeep 
would have real trouble on that one,” 
another American visitor remarked as I 
successfully completed the circuit. I was 
inclined to agree. Later in the day, sev- 
eral tires went flat (presumably ‘from 
rock bruises) on other cars that went 
over the route. A decision was made to fit 
heavier tires on later models. 

This experience convinced me that in 
the far reaches of our own West you 
could use this car nicely as a camper. 
Leave the rear seat at home (both bench 
seats are readily removable) and you 
have plenty of space for hauling your 
outdoor equipment. In fact, if you in- 
stalled a leveling framework of plywood 
in the depression where the rear seat 
rests, you'd have a level area for two 
sleeping bags. 

With a setup like this, you could go 
just about anywhere. No need to think 
about roads. For this new Renault is a 
car that doesn’t need a road. MM 
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Answers to PS Puzzlers 
on 24 and 26 


Gravity. As long as they are held in the 
hand, the balls experience the same accel- 
erated motion as the person holding them and 
the ship itself. But when they are released, 
they are no longer so driven, but start to 
move with a velocity equal to the ship's at 
the moment of release. 

hey are then, @ la Galileo's experiment, 
moving side by side. The ship itself, how- 
ever, is continuing to gain speed, and 
the “floor” (the part opposite to the ‘direc- 
tion of motion) will quickly overtake the 
balls and hit them simultaneously. The per 
son on board the spaceship will sce the balls 
“drop” and hit the floor; the person outside 
will see the floor rise and meet them. 


Ten coins. The gen- 
eral solution to the 10- 
coin puzzle—when re- 
stricted to the rule 
that the rows of five 
were at top and bot- 
tom of the paper— ~ 
boils down to the form 
at right: 

But this form is capable of many distor- 
tions—all of which involve selecting three 
coins from one row and one coin from the 
other. The possible combinations for choos- 
ing the four coins in this way total 100, and 
if we consider each permutation of the four 
selected as a particular solution, there would 
be 24 such permutations for each selection, 
or 2,400 solutions all together. 


Number quickies: 
[(8 + 8) x8 — (8 + 8 + 8)/8] x 8 = 1,000 


Make six strokes at equal distances apart: 


Now add five more strokes in appropriate 
places and behold: 


NINE 


Fare. Smith should pay $2.50. He traveled 
half the total distance with Jones and so 
owes half of that cost. 


. Let n = the number of wagons, 
fhe number of persons per wagon at the 
Start. Then the total, np, can be figured in 
two ways: 
np = (n— 10) (p + 1) and also 
np = (n— 25) (p +3), yielding: 
n—10p = 10 
3n — 25p = 75 
Multiplying the top equation by 3 and 
then subtracting, you get 
—5p =~ 45 
p =9 
which, on substituting, makes n = 100. 
Tt was a big company—900 people went 
on the picnic. 
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Why Inventing Is a One-Man Job 
[Continued from page 72] 
ation, I reached the limit of my patience 
with an engineer whose arrival in the 
morning must have been timed by a sun 
dial in cloudy weather. 

Sometimes he arrived at 10 and some- 
times at noon. He was as bright as any 
engineer we had, and often he worked 
late into the night. But his unreliability 
was just too much. 

Three years after I fired him, he had 
made several million dollars from one of 
his inventions. 

Personnel-testing schemes are now ar- 
ranged to screen out such men. Not every 
inventor, of course, insists on dressing 
like a Californian. But there are enough 
pressures and problems in a big factory 
without adding the disturbing nature of 
the oddballs’ creative contributions. 

It is necessary to distinguish between 
some of these facts of business life and 
the public-relations utterances about our 
zeal for progress. Because of these state- 
ments, I think many commentators have 
been misled. The fact is that there are 
important pressures against innovation 
and that they are highly concentrated in 
any hard-working productive enterprise. 
I mean no disrespect to General Electric, 
which, in fact, has done a good job in 
creativity, when I say that in many firms 
“Progress is our most important slogan” 
—and little more. 

Finally, I venture the suggestion that 
our big corporations don’t really need to 
innovate. When they do, they take risks 
which they can avoid by depending less 
upon creativity and more upon size, mo- 
mentum, organization, skill, and adver- 
tising. 

We come now to the third and last 
basic reason why I believe our big cor- 
porations will not come to dominate 
creativity as they dominate the market 
place. That lies in “accident.” Invention 
defies planning. It is simply not possible 
to corral into industrial research labora- 
tories any but a small fraction of the men 
who contribute the significant ideas. 

I refer to two kinds of accident. The 
first is the legendary accidental invention 
—like Dr. Fleming’s observation of an 
unusual mold in a culture plate that 
turned out to be penicillin. 

The other kind of accident is in the 
nature of the nonprofessional inventor, 


Why Inventing Is a One-Man Job 

As observed by Jewkes, Sawers, and 
Stillerman in The Sources of Invention, 
George Eastman of Kodak was trained 
as a bookkeeper, not as a technician; 
Midgely was a mechanical engineer, not 
a chemist; the men who invented color 
film were not chemists but musicians; 
the inventor of the ball-point pen had 
been at various times a painter, sculptor, 
and journalist; Dunlop was ‘a veteri- 
narian; and the inventor of the dial tele- 
phone was an undertaker. 

If the director of a modern research 
laboratory had hired this motley crew to 
work on’ the kinds of things they in- 
vented, he would have been fired. 


r IS important that our big businesses 
welcome new ideas. I find much of 
American business far less receptive to 
new ideas than the businesses of Europe. 
So long as our conservatism is confined 
to our business organizations, I do not 
fear any desiccation of the wellspring 
of creativity from individuals, The danger 
lies in this: that the organizers, who in 
business keep the innovators in their 
place, may extend their dominion to so- 
ciety at large. This could lead to eco- 
nomic stagnation and, more important, 
to the atrophy of the creative spirit. 

If big business comes to want new 
ideas, it can help itself by improvin, 
the climate for their growth within busi- 
ness. It can help itself much more by 
opening its doors to creative individuals 
outside the walls. 

As a lawyer, I have written some of 
the documents that inventors are re- 
quired to sign before their inventions 
will be considered. I know something 
about the kind of reception that inventors 
usually receive. 


I think that our corporations are law- | 


yer-ridden. There is far more concern to 
avoid a possible lawsuit than there is to 
get hold of a new idea. This, I think, has 
to change. 

Beyond this, I would urge the manager 
of any business who is really interested 
in new ideas to get a new crew of people 
to interview inventors. He should aso 
set aside an amount of money that he 


only successes, it means simply that he 
is not taking enough risk. an 
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Starlings: Public Nuisance No. 1 
‘ontinued from page 69} 
they have ae short memories that a 
continual barrage is necessary. This is 
hard on human residents. 

Radar and ultrasonic methods are be- 
ing tried, but so far not very effectively. 
‘The dose has to be severe, causing deep 
irritation or pain or—literally—frying the 
birds. No ultrasonic whistle like that 
used on dogs will work: The birds’ hear- 
ing limits are much like ours. 

Bird lovers’ fears? Some starling sup- 
porters may be alarmed at the dire meas- 
ures aimed at innocent creatures. After 
all, the birds do eat many harmful in- 
sects. But they needn’t worry, You might 
be able to kill half a million birds in one 
blow—but the starling problem is many 
times bigger. Most conservationists agree 
that the species will survive any mass 
attacks. 

Enlisting Nature. Instead ornitholo- 
gists are turning their attention to the 
birds themselves. What about drafting 
kestrels—their natural predators in Eu- 
rope? Here, only the common house cat, 
a species of hawk called “Coopers hawk,” 
and man himself, attempt to fight the 
birds. (‘This may be why decoys of owls 
or sparrow hawks don’t seem to scare 
starlings.) 

‘Are there specific diseases starling 
flesh is heir to? Some dead birds have 
shown evidence of disease, possibly car- 
ried by parasites that are associated with 
starlings. Birth mortality is another 
question. Why, out of a nest of six or 
seven eggs, are one or two often infertile? 

These questions are being considered 
at wildlife research centers in Laurel, 
Md., and Amherst, Mass. There, sci- 
entists hope to come up with methods as 
effective as the radiation that turned the 
tide against the screwworm plague in the 
South. 

This acts as a gametocide—i.e., it in- 
terferes with the production of sex cells. 
Feed the birds the right chemical just 
before nesting time and enough could be 
sterilized so that offspring would be lim- 
ited. A bird birth control, in other words. 
This would salve the consciences of bird 
lovers and not unduly upset the already 
confused balance of nature. It also would 


| leave enough of the iridescent bright ones 
te, 


around for the man with the binocul 
to contemplate. 


It’s a Clumsy World for Lefty 

[Continued from page 105) 
history. The Greeks thought it most un- 
lucky to hear thunder on the left. Before 
Columbus sailed, Guatemalans were pay- 
ing serious attention to the antics of a 
soothsayer’s left leg. The seer would rub 
both his legs vigorously to prophesy. If 
the right leg muscles twitched, the future 
looked rosy; if the left leg muscles quiv- 
ered, watch’ out! 

Even today, primitive African tribes 
insist that their women prepare food with 
the right hand. The practice of wearing 
a wedding ring on the left hand re- 
putedly began as an effort to ward off 
evil 
built-in sneers at left-handers. The Latin 


spirits, Even language contains | 


word for “left” has become our ominous | 


“sinister”; the French word for “left” is 
now our snooty “gauche.” 

Social scientists generally believe that 
because about 90 percent of all people 
are natural right-handers, the majority 
early made a virtue of it and decided 
there was something queer about any- 
body who was different. 

Fancy company. Civilized opinion 
began shifting slightly in favor of the 
ill-used left-handers when Alexander the 


Great came along. Being a lefty seemed | 


to be no handicap at all to him in con- 
quering the world. Then Charlemagne, 
another ruler who cut a wide swath, 
found it handier to grip a mace or a 
sword with his left than his right. This 
gave left-handedness a substantial boost 
toward respectability. 

Since Charlemagne’s time, quite an ar- 
ray of notables have been left-handers. 
Four great artists are among them: 
Michelangelo, Leonardo da Vinci, Ra- 
phael, and Picasso. Da Vinci, with his 
usual flair for outdoing everybody else at 
anything, could write, draw, or paint 
equally well with either hand. 

President Truman always threw out 
the first baseball of the season with his 
left hand, but he writes with his right. 
President Garfield, on the other hand, 
was a lefty all the way. 

In addition to a large and immensely 
valuable collection of ballplayers who 
are left-handed, the fraternity includes 
Betty Grable, Danny Kaye, the cartoon- 
ist Milton Caniff, and, now that her 
secret is out, that elegant snooker player, 
George VI’s widow.—Wesley S. Griswold. 


23 


Dr.Grabow 


Continental 


PRE-SMOKED 
Need No Breaking In 


Perfect batane 
moderately priced! Like all Dr. Grabows they're 
mechanically preamoked with fine, tobi 
Never need breaking in—sweet, cool, 

ing from first puftWrite for FREE BOOKLET. 


Or. Grabow Pre-Smoked Pipes*Greensboro, N.C. 


BUILD YOUR WORKSHOP LIBRARY 


Seven hondsome hord cover books, 120 pages each, 
stew you ih ples ond droving how 


ch, Mi 
Rockwell Menutositing 


Company, S04 N. Lexington Ave, Pittiburgh 8, Pa. 


Holes Better 


Handles like putty. Hardens like wood. 


PLASTIC WOOD 


‘The Genuine - Accept No Substitute. 


Mystery of the Forgotten Briefcase 
[Continzed from page 111] 


had been spending about $2 million a 
week to buy sabotage and propaganda. 

Plans and correspondence showed that 
Albert and his spies had incited strikes 
of longshoremen, of munitions workers, 
and of employees of other plants manu- 
facturing goods of strategic importance 
to the Allies. The strikes were engineered 
by Capt. Franz von Papen, the German 
military attache, with the cooperation of 
certain labor leaders. 

In one case Albert, through dummy 
purchasers, had actually bought a Bridge- 
port, Conn., munitions plant that made 
artillery shells for the British and Rus- 
sians. The company proposed to accept 
orders for the ammunition, but never to 
make shipment, or to furnish defective 
shells that would be useless against the 


Germans. 

Albert’s plans called for purchase of 
American newspapers and magazines, 
through which he proposed to influence 
public opinion in favor of his govern- 
ment. He financed motion pictures with 
a pro-German slant. Through Albert and 
Von Papen, the Germans would corner 
the supply of liquid chlorine, used for 
poison-gas warfare. Another aim was to 
deprive England of her supply of cotton 
from the United States. 


LBERT had personally prepared a 
gigantic plan for the military oc- 
cupation of the United States. Some 85,- 
000 German soldiers were to be landed 
suddenly on the New Jersey coast, out 
of reach of U. S. coast protective facili- 
ties. 

The plan included detailed statistics 
showing that it was necessary for New 
York City to replenish its food supplies 
about every five days. The invading Ger- 
mans were to cut off New York from the 
rest of the country within 24 hours, to 
starve the metropolis into submission. 
With 75 percent of the financial resources 
of the nation concentrated in New York 
and captured by the Germans, this oc- 
cupation would cripple all effective re- 
sistance. The first invasion wave would 
be reinforced by a second, and the United 
States could be brought to its knees with- 
in a short time. 

Accurate and abundant information re- 
garding U. S. coastal defenses was among 
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Albert’s papers, including maps of de- 
fense stations and strategic military posi- 
tions along the entire east coast. 


WITHIN 24 hours after reviewing the 
contents of the briefcase, Secretary 
McAdoo sent both case and papers to 
President Wilson at the White House. 
‘The President agreed that the American 
public must be made aware of the extent 
and seriousness of the German plots. 

To expose the Germans and to disclose 
their machinations to as many people as 
possible, McAdoo talked with Frank I. 
Cobb, editor of the New York World. 
Cobb’ was told the entire story and was 
informed that he would be permitted to 
publish all of the Albert documents, pro- 
vided he would keep secret the manner 
in which they were obtained. Cobb 
promptly began to make front-page his- 
tory with banner headlines and illustra- 
tions of many of the incriminating papers. 
Americans who been fooled by 
Albert’s underlings learned about their 
mistakes by reading the red-hot stories 
in the World—and promptly moved to 
sever all connections with those who had 
beguiled them. 

True to his word, Cobb never revealed 
how the papers were obtained. In later 
years more than one individual “ad- 
mitted” that he was the genius who had 
acquired the Albert briefcase. 

In December, 1915, only a few months 
after the Albert episode, President Wil- 
son demanded that the German Ambas- 
sador send Capt. Franz von Papen back 
to Germany, because Von Papen was re- 
sponsible for the intrigues aimed at vio- 
lating the neutrality of the United States. 
Von Papen returned to Germany, later 
to become Chancellor under President 
Paul von Hindenburg and Vice Chan- 
cellor under Adolf Hitler. 

On April 6, 1917, after the Germans 
deliberately sank many American ships, 
the United States entered the war against 
Germany. German Ambassador Johann 
Heinrich von Bernstorft was recalled to 
Berlin, and with him went Dr, Heinrich 
Albert, whose usefulness as a propaganda 
director in the United States had virtu- 
ally ended when Secret Service Agent 
Frank Burke grabbed his briefcase and 
got away on a trolley car. an 
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On the Trail of No Raster 
[Continued jrom page 121] 

that it sounded like the chirping of a 

strange bird. 

I replaced the 6AL5. The picture 
stopped flopping and came on sharp and 
bright. 

T've had customers give me the bird 
before, but this was different. The Averys 
insisted on my taking a token of their 
appreciation. Parakeet, anyone? 


The Do-It-Yourself Doctor 


UR family physician, Doc Strouse, 

is an avid do-it-yourselfer. When he 
gets stuck, he turns the tables on his 
patients and seeks free advice over the 
telephone. 

He wastes no words. The other day I 
immediately recognized the clipped tones 
on the phone when the voice said, “No 
raster.” 

Falling in with the routine, I asked, 
“Neon test?” 

“Negative.” 

I ran through six ordinary troubles 
and got six negatives. I pulled the sche- 
matic diagram of his set from my files 
and checked over the high-voltage cir- 
cuit of Doc's set. 

In addition to the high voltage for 
the picture tube, this circuit produces 
a by-product—about 400 volts called “B- 
plus boost.” In this set, the boost voltage 
is fed to the audio-output tube and the 
vertical-output tube. 

I said, “Pull the audio-output tube.” 

“Can't be that,” he came back. “Sound 
is okay. If the audio tube was bad, the 
sound would be affected.” 

“Good thinking, Doc. Pull the vertical- 
output tube.” 

He answered, “You're reaching into 
left field now. It’s high-voltage trouble, 
not vertical sweep.” 

I insisted. There was a pause, then an 
excited, “Positive. High voltage snapped 
on when I removed the 12BH7. How 
could that be?” 

I said, “The tube shorted and loaded 
down the B-plus boost. The load killed 
the high voltage. Now, instead of a full 
raster you have only a bright horizontal 
line. Right?” 

“Right,” he snapped. 

I sent over a new 12BH7. Word came 
back that the patient had recovered. Bl 
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402, Ontario 


Saran babes ‘Gross 
Sis" ats, “Northampton! Benoa. 
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SEVENTY Different United States, Ob- 
golete and Current. abc. ba Keller, Library 


UNITED Nations. 


with 
Paltz 


FREE! Olant, Barsain. Cataloe 


dition sting. thousane 


Adulis ‘only! Jamestown 
See, Slenees 

IPPERENT Stamps. 10e with, 
ree Brith, SoaU Brooks, College Sta 


40 PAGE illustrated paid 7 and 
Ganadian coin fist ioe. Stony, 260. Wash= 
{ngton, Boston & Mass. 


TWENTY page 1961 retail pricy let of 
for 100. Out 
é pres "ga thousands of ‘cola ad 
ifs rs0m, cor= 
"Tei 
ee nae 
So Doktor, P.O. ox ts: 


"i, DERTRRN Tadlan And Lincoin 
Set S Wesley ood, 


‘TWO, Brillant Uncirculated Mexican 
‘silver Dollars 61.00. (iuefunded). ‘Univer 
Services, Box #86, San Antonio 6-A0, 


a STAMP COLLE: 

MATING One 39,08, wisn 

gut neil” rt a 

faints it 
Fiera etm ce DEA 


"New York. 


UNITED, § States commemorath 
ti ing 33, diferent—10c. ADDro¥- 
‘Blow Avenue 1, Brookion 


2.009, ALL, Diferent, ooly penning 


= 
Sober heueier ee ae |S 


Ban’ Jose 35, Call 


7 
eS. ‘oni Bee, a PRS 


‘A 
fueak, $42 Lil 


pa Flaming | Colorsii] 
iant, beauty {rom Honduras! 

fea Nations Mexican Stamp! 
‘Wind 


Suitale stamp & 
‘Sunny Stamps, Apooka 10. Flot 


a ‘United States. Stamps, 
eyenty ober fm 10e with United: States ap: 
‘irwin, Box 1108, ‘Brooklmn 30. 


NUDES set (4)—Unusual Approvals 106 
alte FaihAle saci, Ween 


ALBUM! Hundreds of Spaces! Only 286, 
potipaldt stampmart, ‘pitetiona cone 


MYSTERY Bax Stamp Collection. Only | 
100 it Compaty: Betasce, Onto 


235 STAMPS For only 10c! This mam 
moth value Includes Alrmatis, 
#lampe doin strange, Countries 
{ne ap to dhe each! “also Apotora 
HE Stam Company, Camden 80. 8 


35 DIFFERENT Large American Com: 
mamoratives.10c, with approvals. Lin 
Stamp, St. Catharines 102, Ontario, 


es! Valuable 
Flaming 


Seater whi det 
See ea aan wie dd Sica 


Tit aporeralg oseland Stampa, Serine 
Take 10) Michi 


Sporgral“Liluetsn Stata “cos ‘iteletas 
a 


GIGANTIC _ Collection _Pree—Inchudes 
‘Tilangles Barly United. States—Animals 
‘British Colonies — 


100 DIFFERENT United States com- 
memorauives, 30. t0 00, 


oe” values, 
Rai ay rogues above Gi Boe 


200 DIFFERENT US. Stamps $1.00 Ap- 
RE eigsee Bociren Bor bot ee 

TREE!( 30 Bifvcet samen Appr 
Weershgoren. S048" Atascadero, santa Bar 


TRLANOLE Pippo aj! Girma FE 
angle!? African Plaga! Js others, 4¢. Ap- 
: | see ‘Wickert, 1830 ‘Oakland, Peters 


‘2000 STAMPS, $2.00 On an 7 
aod’ variety, World wide” Stany "pete: 
isis. No’ regatta follow. "Batlataction 
iaranteed Whalen, 1438 Mixt Ave, Oak 


TRIANGLES, Diamond sot of Butter 
ues. Plowers, 25 proval 
Benson, ies, Her te 


pens sa elt Box 
i mig 


gt 
oth 


Rainbow cored — Wag 
gismpei! approvals © H'Stampe, oe 
‘Hickswlite, New York. "> 
S AIRMAILS: World-Wide collectign, 
aay ‘Complete eta Mangan its, AB 


ovals: 
g Sor isa, Korth Wales ee 


Biaries Boser, 
FREE! Exotic Mint Polynesian 


odes a anh oa 
fae gc 
fling: 21 Lakeview. Precport'N. © 

=| uf RR 8 BRR 
SEER cto, CRANE, 
7000, Hate 6 

rns Bia 8S 


ete, Free with 
a 142, ‘Palmyra, 


‘THREE. Min 
Ross, 1107 Nichols, Str 


Bie DIFFERENT eth Tien, 
Riots, Robert. Bediord, “Box efi 
inneapolis 34, Mirinesota. 


5 See Rese me Approvale 


UNITED NATIONS. Five different 10. 
‘Delaware, 


Aprovais. “Anderson, "1338 
Siita Cruz, California. 


| Sistine’ 
14.000 DIFFENENT] Amusing pew plan 
sultan eet peat 
BOR ee heer es 
| FREE Atnt, Set—Aporgvaie Accompany. 
| aainteo, Box 737, Memphis 1, “Tennessee. 
| GTERRIPIC. Rewtiey 3-35 apres. 
MERIAL oc BSN Pach GO Ca 
a | 151 DIFFERENT U.S. commemoratives 
sult, Uitiaons Wish Grdwane” net 
| Soa naan 
| oo, WORLDWIDE fnchuaey Al mde 
eae Saar "ee Aptian Freee, 
ba Sau 


Bove 


* Hoo hota, Saint Louls 30, 
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oid DU BERENE U.S. 10s with US. Ap 
‘Stamps, ‘Box 1026. 
Biter Arizona. 


‘Scotts: | others. Approvals, 
hs 


FREE!!! Beautiful stampe Gold, Silver, 


alia, Deteat 5, atichigal 


‘between 1961 and | 


100 OLD U.S. Stam 
19h. ouseh Stamps, St Chestaus, 


fe States Tiustrat 
‘reo. Stoue, 260" Washington, 


8. UN. 
ed aial 
Boston's. 
PENNY, verge Remardies & 

loster, ate+—sand Cr. San Drees 


MILLION Forvimn Stamps! 26 
sgend. for Thriiing® fant aporovaia! “se 
iG, Bak Pranciseo 1 


Eee aA UA 


35, Sigs: 


deta Sid" Que’ (Ai yeae's members 
ey diva, eas'Vegss'f, Nevade 


various Issues 250. 
int, Ctneinnats 14, Obi 
90 DIPPERENT. Stamps, Pree with, ap~ 


provaln. Beacon stumps, Box 31a, Potn= 
Bano’ Beach, Plorida 


Pifineelte spies aroun 


HERE Mein ieee gem 
325, Amityville s 
HUNGARY “Zoo Parade”, Elephants 
‘Diers—given with apprevats. Willa 


javenswood. West. Virwin 


Hanauing"e“approvais “ABC 
World "Siamps, Gan Prane 
giseo 1, Calle 


FINE U.S. Air Mails on approval. Wildes 
mip Cou. Cape. Porpoise, Malt 


29 ANTIQUES, RELICS & 
INDIAN GOODS 


GIANT Photo-Dlustrated Indian Relic 


Arrowheads, Scalping Knife, 
Tiunderird’ 64.00. Catalog: Arrowhead, 
Glenwood, Artansas. 

‘SELLING 100.009 ancient, Arremmends. 
‘Boearheads, ‘Tomahawas, ete List 
Lear's. “Gienwood.” Arkanans 


30 MINERALS & PRECIOUS 
STONES 


~ROCKHOUNDS—Gem, Cui 
Makers: new Pree catalog 


SS Sage ors TS 
oo FER *Wayaires “auwagnie 32, 
Srevon. 


100 DIPPERENT Sweden, 26¢1 Bargal 


‘Aperovals. Catling, W6i-B, Howard City, | gary and sliversenith toot eatalcr, 
iehigas. | G'ien's, 116M "Wileax: Hollvwosd 38, 
ToRENSATIONAL Pepay Ayprovalny Pe 

Sehmidt, Box 1148, Hichmond, ‘calif ai _oeens, SeenON 
SOUTH Seu inlaid Magic! Pree, Nin ‘ap interesting an 

goltection, “Prom” Cook Islands, “Nauru: me it ep 
union. Norfole, nin,” npla. "New | Rlcular tnatituie af America iventers, 


Gulnek. 45°" postage eHeequeatADprovals 


‘spring Valley. Cal 


E. 6a5-P St. Ws Washo 


fa Nude” stamp 20. Ap- 
Se L a ett hee 


CODLECTORS, — Miniature engraving 
genes starting. Send $400 for frst print 
‘Seuistwction. guaranteed.” Palmer” studio, 
600 South Atichigan, Chicago 5. Miinots 


"1000, DIFFRENT $100 with aporoval 
pee RAE 


UNITED STATES, Canada, Br 3 
Fake appears 


ton te Peterson Box, 


hein, 


“cAQHBIEEE—Over 1.000 sets Inciadin 
& ato 23, e" ater Box 107-E, Wel 
feston "to. Sass : 5 


inGOED, Sue. Copper. Plating wuppites 
spitructions. "pres price, eular. Crow 
Graft Studio, Box sb7, Rockaway. Oreren, 


WO, Splecion, 125 Diterent soe, ay 
worth, $21"Bouth ‘Cicero, ‘Chicago 44 


SEPPEAaNT - wekewiae OE 
apgrovais only. Javobeen, Crompond, 


EABGE French, Pictorials! 25 Digeyent 
oc With Approvals. 3. Coster, 898 26th 
reel. Union City, New Jersey. 


SCREWBALL Fish 


Rarden? French Model 
oe nae 


3 ee 
88:b0,"Ekrord, Wisc. 


gun Nook Hes aed Ana, 
baie 

<i FAROE Pigaa ey PR 
Rare see oom 


"FREE Sample! Interesting, informal 
luirated co National Statay News, ances 
South Caroling. 


DAZ Poruiar SciENce serremaeR 1961 


ia natural colors | 


USED 16MM Sound Projectors, also 


e Waite 
ena, Th Dey 


read nan Sh 

Street, New York City. 
SAEs ceor 08 Baw AS as 
Now 


Pete Catalog, Superior, 
lcaso 10. 


16MM MOVIE Subjects silent, 
nem ued KF. coor ade 
eet eigctign anywho 


Eee"inachnawe Fume 
Xt HOME on ata 


short, simple, 8mm 


BIG money! Maki 
e's, Pocasset 4, 


eer 
= 
| ae 
amm_ ‘Old. 
ee ae 


SPECIAL Entertalnment—amm b&w, 60 
feet 812.00. 10am. bsew 100 feet, $20.00. 
Hex, ‘Hox’ 308," Terminal’ A, ‘Toronto, 


SOUND Features 


34 CAMERAS, PHOTO SUPPLIES 


PHOTOGRAPHY for pleasure or profit, 
Learn at home. a Waste Veaning 


“Kodak “and Polaroid 


DISCOUNTS on 
wilme. Free Price List. Thrifty ‘Camera 
Gon ox 10230, Saginaw, aichilgan. 


35 MUSICAL INSTRUMENTS 
AND SONG WRITERS 


_POEMS Wanted for musical setting and 
Bend, 


record ies ‘exannation, 
ft. New Yor 1 
SONGWRITERS: 
wept es ay ate, a 
‘Sones. ‘goraity peas, Natl ona 
for” nodes” Send rmstoria “hunt 


ont 


Makers, ea4h Melrore, Holly 
ood. Cailfornin. 


32 PHOTO FINISHING, ve = New 
PHOTOCOPIES, ETC. genes ana Accords, ew Ba paton ah 
_ TWELVE wsposure tolls sec, Wailers | {UPUictine Magee: emer: A 
By teats Liye Statice, Deve Seria Mace, Rea” OS 
= Webe. a a ea 
yhs—A fascinat- | No Tees’ “send oes 8" 
et | Sasa, 
Empilied method ice poaiet "National a 
Photn Coloring Scher ab Diversey Park | tol Ban ater. nges Boy ih, Talo 
Chicago Bir Station, Now ¢. 
SAaaceescy rs ap ats GUITAR Makin 
from negatives, $1.00." Wilart, ox ‘615, | woods. 2 lidwead 
ie ee We 


PHOTOCOPY of anything written. 
coos. munis 


ined soe eaet $00: 


MOTION PICTURES 


National Park far end Rocket Test 
Rime. 185 subjects. “Low prices, Write 
| Worta in Gofor, Bor 302-8. Ehmira, N.Y. 


MOVIE Camera Film 6 mm roll $1.50. 


mB ee 


MOVIE Pllm! Pres catalog! Eso-H. 4705 | 
molly. Wansas City 12, 


SONOS. And Sous ‘Wanted—For 
is, Sumner And) Fa Rrograt sincere 
2068Burbank, Calor Ne BOX 


‘Song “Service, 
Gorin New Werk 12, 8. 
EERO F eo 
‘Ponines Box 701, iran, 
‘ACCORDION-O-RAMA. #74 Broadway. 
ye Fork 4 Me deetsendons Biseachts 
Top Brands: Pree Brochul 
SORGPOFMS wanted! Collaborate wih 
professional songwriters, Sn 
Eve tovaiuies: Gonewrisert Contact Go., 
Sr'Brondway, Hew vark Se 


POPULAR SCIENCE OPPORTUNITIES 


Matt Order Busines! 


ACCORDIONS, Chord Organs. Gultars! 
‘directeave C0. ig. makes 
(irma, Trades. Pres 

fnstrument. Interna 
mica 


AVEAY ular like Ghat Aldi, Teach 
youre oa, og .80 
 S0aP Sng, 


Genie ‘Hall Guitare, 
‘fornia, 


ae uitars, — 
sett, Ttslog. Garvie Poke’ Covina, 


POEMS Wanted By America’s Largest 
Song And, Recording Studio. Pree Exami= 
Ration: “Five Siar’ Music Masters, 616 
‘Benconi Bldg, Boston” 


MERCURY, Venus Bunioy Wilt Pa 
idan Garloye 2360 E Forkan St, 
Lang Hench E” Galore: 

SLAY Gulla lesck veal, method, 
ih, Osta tent Eta bet a 
Sittin, or S0uPSKt "Tarsasa, Californias 


>. Monaural. Bie Dis: 
gigi, Noslsen, "Box Sits New "York 8, 


36 RADIO, TELEVISION, 


ELECTRONICS, HI- 
PRADO. & TV Tubes at Manufacturers 
est foo" Guaranteed! Brand Rew! Ne 

Bulls! United “Radio,” Box 
00: "Newark, "New Jersey. 


FI Your Own TV, Save #071 Send tor 
pice tutatrated Chart @howine how wer 


Hy 


Include ‘Giant ‘Blectrontes" Ca 
or ‘West aand street, 
dere cane 
‘quotes. 
as" Whol 
"Pree, Genter, 220-8 
E'Sird street, New York 10, New York, 


cor Wake, Walter Bervce: dist East 
Tidth, Cleveland & Ohio. 


Eee, i oat 
Seal Pee eit Semie Pt 
oe 


jaime Brands Catalog! Your own 
I basiness. Sell Name Brands, 


fntory. Orders shipped 

Within 4 houra’ Send for Pree beautivuly 

Mhssrafed fatalg. Row! Geoarate ole” 
rig Corp. 


So Ro Weeot "is Be New York Ti, RO. 
SoTBE, Picture Fler, <uow to 

arSnwormst™  Gathaven-4i, a 
ih, eras 


$3.00 HOUR—home, spareiime, asrem- 
valopump iam. Eauy. Pree’ Decals 


‘BUY Direct From Pactories—Appliances, 
Gameras, “Watches! “Pree det 
Gerpoans. 436PS Bloomila Ave ‘verona, 


Hidde San Vicente Bivd, Eon Abc 0; 
Sait 


om _,t Win Contests. 
GanteStar Box B-A! Des Plaines, This, 


BIG Money—Operate own Fix-It Sh 
Service household. appliances, motors, 


ae 
Sane gts gl an 
See 


SELL by Mail Profital 
yitea. Not Pollo or Nickel, Dime circulars, 
Lnerative. “Complete Set-up. Sells, Ree 
ntaxe | Benge Mail Frade Contacte, Montrose 6, 


;, Dealers in= 


EARN, cash, from vsed lal 
eta sco Giasatteatlon 6B ect 
onic. 


WANTED Honest, intelligent 
elvestiege Seat bypposition on Pears 
Smnsteen. Duquoin, i 


| Sea gertie baiting pia ga, 
Waterproof, teprootecoromical, "Bay 
Laboratory, Chinte, “Arizona. z 


IMPORT-Fxoort ooportupity. profane 
ail-order bustieas from 


ton. Bt 

‘etails. Mellinger 
Woot South Sepulveda. Dept. ‘T000, 
‘Angeles 25. 


puly ig. Tat 
Ros. Haron’, Lynden. Washington, 


“TAPE recorders, HI-Pi con 
sige teasing Satigsent agen Unseen 
Jericho rpke., New ide Park. New York: 

IRDERS, HI-Fi, Free Wholesale 
gattiogue Garitone, 15-9" Bast th New 
Gorn City’ 25 


: 
or ae eee pa 
Ec mest Be 


FREE! Giant wholesale catalog on elec- 
rani, tig elntibe, har 
Rolarinyeltice tava’ Write Eektron, 2 
Bveraut"Ave,, Chelsea 60,- Mass. 

SRS les coi ee, Sal ae 
sc ETRCH Pie Bude hy, Ba 
INVERT Car Radios to 110 Volt opera- 
won itruetions "0c: Maton “Biectes, 
Norinwood, Towa. 


~ GOVERNMENT Surplun, Snooperscopes, 
wate Gears ine. Detectors, Parabolis 
Hefectore: Telescopes, Picture Catalog 
{oer *Seshna, Malden 48, ‘Maun 

RIFIC  Bargains—Electronic | Com- 
omen sok eoorde Pree ee. ee 


“CRYSTAL Radio Kit $1.00. Am ig 
and Speaker for same. $403." Cat 
Gloareo, Box 1638," Stuart, Plorida, 


‘$100.00 WEEKLY rpare room. Raise red 
worms sollless Flees. Charlie Mor 
fin Bor 1iecy Bushnell, Floris. 


MAKE fabulous weekly. profte clipping 


newspaper items Yor" publishers. Same 
‘elipot $3.00 each. Particulars 
free Nat ‘ti-Ps, 

New vork City 


FRANCHISES make 


North Michigan, Chicago 1 


Bae 
mae 
cages 
HiecP2' Jnckson, Chicago 6, Tilinols, 


LEARN Candie Making Decorating af 
home: Send for Pree. 
Home study Course. Candle, Dept. 3-003, 


Pallbrook. 


SHARPEN saws, tools, ahears, 
scluotas cligpert twist grin Sufeieal tae 
Gratis. ele"Siatual furnlined. Preveo, 
NTonawanda 


INVISIBLE Reweoying: #810 per [ob 
ge eo eri 


STi New Home Busines, 
county Franchise. Bula Your Own Put 
SieNeily 9 Suan Drive, Reading, Makan 


‘assortments, 
Pocket up "ta. 80% 
as big eaah bon. Pree 


ant color eatue 
ob prayal "et eli. 
Fa “Ave. Ss Dept. Wee, 


inneapolin, 


PRE Report 09 O94. Successful Busl= 
nesses” ‘Box Toote#e evanston, Ti 


VENDING Machines—No Selling. Oper 


ng. 
Parkway tion, Dept 18, 
{ib Ensor Streets Baithmare 2” Matyiand 


37 BUSINESS OPPORTUNITIES 


START Your Own Business On Credit. 
(Bonu), Nour en bons. 13ke Dealers 
$01 8,008 69.500 in 969, We suppl 


iensant, 
wordt 
Bont 


ia, lines. 


"$150.00 WEEK 3 


ime prot possible. 
fascinating Print 


Secu eed 
Sample. Sereen-Print, St Los Angeles 61. 


GEG WANE A Man who wants « business 


FREE Literature — Make Big Money 


Raising Pishworms and Crickets. Carter 
‘Georgia. 


Farm. Plains. 


EARN $9 hourly. spare, full tine, 
‘uiformatien ‘at your. local Ed 
Beiails Free" Service el mnicker 

Biation, ‘New York city. 


‘MONEY in your mailbox every day. Fab. 
lous home mail ‘order, business import 
rom all’ orer‘the world at estou ow 


fait, Sauafaction Lae et 
expectations. Send’ 2.00 to: thy 
PETG Howard. New Orleans 


1efOUR Own Baby shoe bronsing business, 
zustructigns» equipment. supplies. Meta: 
gain, Free" pookiet, 
Boot! &i"Box inde, Inglewood: Galt: 
EXPORT-Import_ Business. Complete 
professional sefup service. 20 lines delive 
Ered" Hermes, 182" West <2, ‘New “York 
ity 36 


‘U8. RESIDENTS eligible now, Am 


‘Corporat 
‘Pree’ information. Zelsman,” 130-7 
haftesbury. Downsview, Ontario, Canada, 


taiMRORT. Represent manufacturers, De- 
gil Pepe. Beto, Box 1e0-D, ‘New York 
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WANTED, Fishing Tackle Ttems for na- 
flonal distribution, exclusive manufactur 
ur ting sa 


"Aualson Plain 
SBiorh Placentia, Newvort Beach, € 
MATLORDER. America’s Most_Unicue 
Ra Soe asinine plan, “Armatroness 
Big Barron Sw. Waslicton 
LEARN Sowing Machine-Varsum Clean- 
ligne “Field Gardner, 

‘Penna. 


Soc SP Fenkincown, 


eal of Piano, Asin, Chatnpalen 


PLASTERCRAPT alla 
plasters, flocks, candi 


ae a 


ZREE Book Sia = 1 made over 
fe Horrey, ox So00-F. Oklahoma | Aim 


SSLLan atic Plana Daerotoas 
dime. Bestmart, Box 12-303, Cneinaat 


anderen 3B 
iometin 60. Mass. 


BIG Volume, 
Qrder Business, BM, ran, 


eee 
Por Pree information. Oranat 
sess teat Sse, ras 
“ENEECAE (Wisely aes Ga, 
Cie ae We 
eae date ae 
B She rear 
HOG = 
Pak pe 
it wate, Gian 


CASH from Sawdust, Tin-Cans. News. 
papers. Over, 300" methods Instructs 

0" chavles “Company. 42-DPK. Nore 
‘wood. Onto. 


ree, rec 
‘ainnenpolis 7, 


D, Scat ii 

feearbecnctradti® tan ope ae 

Tnforiaation: Asin opportuni 

is end $00 ay Fig Ata Boe 

“MARKETS, Everywhere! Make Artistic 

Dirdbaths. pottery, Mest coloring 

Sle’ ‘woraaton. ittudred varetey Free 
fouderland, ‘Galitorn 

LANDSCAPING pays. Personalized hone 

wes Pasional Kadlcane Yaaitute, Dept 


Tisan Desece._ 1m hones tase: 
‘1156-P5, Spokane 10. W. 
lures" Hollywood Cementcrait, 6827-5 
jolivwood 46. 
ieeles 40, Call 


making sens. Sample 
gis, particulars, ime treluaded) Cook, 
fart “Avenue, Saratogs” Sprint, Rew 


HING—eood money in felds of 
ANON "Advertising, Animation. Nov: 


ss Magaiiies. Famous System of Stan 
aire sean ot ana 


Det 
3 Cal 


MSS, Maloeaer Banas 
yieeat Busia Ute, San 
Bioeo tt. Ca 


PA g se 
"Box #33-B1, Spsine: 


ee ee 
een Pn 


“OPERATE ble Manufacturing 
Tfajuabienismation Fees Got 
Benn Wo -Pal Fates, clear 
MATLORDER. Profitable. beginners n- 
sofmstion Johi's Box SPPS. Sam, 


Profitable 


"fo Operate “A, Collection Agency 
= 


ee ‘stipe tig: cic, Box 3 
vile, ilinte pase 


FREE Book 
Bu 
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COLORGEAZED Concrete pottery made 
without. molds Patented method. 


~ EXCEPTIONALLY Profitable Opports 
nity tooperate Your own Mail Order” Busi- 
Ress. ‘Write for Pree Details. Direct 


Darton. 


Big compainlone 
x "Gabehicvabiy canst 
25, Phtsbureh 30, 


ve Business “Send for details and Pree 
Simple” Brochure. Mail Order ‘Methods, 
Bebop of Wali ‘creates, Latapete 


VENDING Machine—No 
aut a Route of Coin Machines Ai 
Parieas Machine 
Hip Bor Streets Bal 

‘FREE Literature — Make Big Money 
Raiing Pihworag and Crickets, Carter 


2 Mariana: 


‘sic, ent 
Hon, New Yark Guy. 


‘EASY to start rubber stamp business ab 


hs Saree Makeup to 90.0 a 
Fong witout experience Puce fret, Weis 
SSB Saisie Kom ees 


full particulars free. 
cara. ate fSom“GL-3-H, 1812 Far 


Income from Ol] Fan ead year 

toll pe oe 1 Ra 

Hones! Petra ain 
Sami 3 Pita 


BECOME “Advertisi Copy writer) Bx 


ling ror tabi "bay."Ruerd 

antag Bfome ttt Paha 
Even 

ual may 

‘sureesstul 

ra uae. Guar 

an Dbostpaid, of request Yee tera 

Mott Bt 


fare, Paragon "Ratetpriees, th 
Dries: New York 13. Ne¥. 


BE Your Own Bos! Visit the ard An- 
nual, “Start Your Own Business Expoet= 
Hog” at the ‘international Amphitheatre 
In’ Chicago, Oct. 24-35, 1961. 


pute} sont. Ro 
Sho” tools ‘or 


TOUS AE ae See 
Sees =e ae 
sold by mall. sand, ‘forthe amas 


“Sid, Popular Science ‘Month 
wzton’ Avenue. New York 11, X.Y. 


‘MONEYMAKING 
OPPORTUNITIES: 
DEFECTIVES work poner 
ge ro ee 
sth, New Yor 2 No! PHS Wet 
MAKE alae aOR SRE 
guise Manas Tepe MaRS 
Peucet 


gen, National’ 61-08. kesicnerbocker New 
York city 2 


Repos, SP 
Biichigan. Chieage 1. 


2S Rare 
Bee aeaten, boo Hashes, 
Sana a Sy 
oR 


$8. Professional 
Keer Moco 


Fito. Sev Lad eta 


SERS Deis ip Zo pL Sad 


196, for eye-opening literature’ Danavats, 
Tasps Greenbelt, Levitiown, New York 


Senne, 
Bvete, Chtcngo 13,1 
MINIATURE tree: Tobby. 91. 
ea ge 
an Winiature Nirsetie, Box SW boss 
Sone Tennesse. 
|, G00D__ earnings 
tnfercommatoneat ipa 
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IT TAKES A REAL 
MAN TO WIN AN 
1.C.S. DIPLOMA! 


Here’s training for the man who can take it 
‘straight”—without the fancy trimmings. 

With LCS., your “classroom” is your home. 
Your “laboratory” or “‘shop” is the place you 
work. Every minute you spend is productive—no 
commuting, no long-winded discussion groups, 
no waiting for slower students to catch up. 

You gauge your progress not by marks and 
grades alone but by pay boosts and promotions. 
And these are likely to come fast. 

‘This is the most demanding kind of training. 
You select your own subjects, set your own pace 

apply what you learn to your own specific needs 
—all while holding down a full-time job and 
possibly supporting a family. 

Is it any wonder that men who can win LC.S. 
diplomas often turn out to be leaders in th 
fields? 1.C.S. has more of its former students 
now in supervisory and management positions 
than any other school. 

It takes a real man to win an LLCS. diploma. 
And the first step is mailing the coupon. Such 
a simple act sounds easy. Actually, it’s the one 
thing that separates the “planners” from the 
“plodders.” If you're the man we think you are, 
you'll mail the coupon NOW. 


Job Security—Get an I. C., Diploma! 1. C.S., Seranton 15, Penna. Simeon nice thy Comet 
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macic WAY | Send Us Your Old Rugs, Carpets, Clothing 


© IGUARANTEE to send you t 
Beautiful New OLSON Catalog in finest, longest-wearing Broa 


» loom Rugs or wall-to-wall Cs 
L Color, Model Rooms—Gift Coupon Hatha Fiat aver hadi fnc soiilt 


—————"_ This “Business Reply"-coupon requires NO stamp money. You can send your m 
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in space provided—then cut out and drop in mailbox. Pay no atten- Walter E. Olson, Pri 
tion to printing on back of coupon. 
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MAIL TODAY! 
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NO RISK OFFER: Send materials at o 
xpense. Satisfaction guaranteed. Month 
ayments if you wish. Our 87th year. 
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leogth. 1Pwidth loom, Early Americ Scroll 
No wasted yardage. Oriental Designs Ovals 


OLSON RUG CO. chicage NewYork Sonfrancis 


: ' ; 
BUSINESS REPLY MAIL . 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES, 


rill B 
OLSON RUG CO. vepr. 
2800 N. Pulaski at Diversey 
Chicago 41, Illinois 
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Porter-Cable Model 155 Router 


A heavy-duty job, too! Rugged 4-amp., ball-bearing 23,000-RPM power 
pack specifically designed to power this unit as a Router, Power Plane, 
Shaper, Scroll Saw, or Finishing Sander. You change from one tool to 
another in just seconds and save the cost of 4 complete motor units! 
Why it's practically a whole toolshop. Get an exciting demonstration of 
what you can do with it today. Your Porter: Cable dealer will give you a 
free 10-day home trial! 

FREE CATALOG shows the complete line of Porter-Cable tools and acces: 
sories. Write: Rockwell Manufacturing Company, Porter-Cable Division, 
N. Lexington Ave., Pittsburgh 8, Pa. 


PORTER-CABLE MACHINE COMPANY 


Subsidiary of Rockwell Manufacturing Company 
Pittsburgh 8, Pennsylvania 


In Canada: Porter Cable Ltd., Box 817, Kingston, Ont. Canadian prices slightly higher. 


SCROLL SAW 


— 


SANDER 


SHAPER 


POWER PLANE 


Yes, until Dec. 24, 1961, your 
dealer will give you FREE a 
Porter-Cable Scroll Saw attach 
ment ($8.95 value) with your 
purchase of an amazing Model 
155 Router Does inside, 


outside curves, cuts openings, 
without a starter hole, contour 
curves of every kind! 


ROCKWELL 


© 


